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FOREWORD

This is one of a series of eleven HANDBOOK sub-volumes which

has been prepared to prov;de training for educational R&D personnel

in the development of instructional materials.

The USER'S MANUAL, which accompanies the series, describes the

role each volume is designed to play and the sequence recommended

for its use in the training process. The user is, therefr,re, urged

to read the instructions in the USER'S MANUAL before using this or

a.y other se arate volume.
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D.1

TASK

STATE CRITERION AND PREPARATORY OBJECTIVES

STEPS

Plan the formulation of
objectives for each lesson

0.1.1

0.1.2

D.1.3

D.1.4

D.1.5

SUB-STEPS

CONTENTS
page

D

Make decisions about the numer
and types of objectives and
sub-objectives to develop U:r
a lesson

Make final decisions about
recall transfer requirements
for each objective

Make decision about availability
to students of performance aids

Make decisions about direction
of performance for each
objective

Make decisions about size of
sample of performance to be used
as evidence of mastery of an
objective

1

5

15

25

35

45
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D.2 Prepare a statement of
objectives for each lesson

0.2.1

D.2.2

D.2.3

Develop a statement of criterion
objectives to be used by you in
designing instruction

Develop a statement of sub-criterion
and preparatory_ objectives to be
used by you in designing instruction

Develop a statement of objectives
to accompany instructional materials
to be given to students

57

61

79

105
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BACKGROUND iNFORMATION
FOR ENTIRE TASK "D"
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Uses to which statements of
objectives are put viii

Now statements of objectives
supplement information provided
by analyses of behavior ix

Required characteristics of
statements of objectives x
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IDENTIFICATION
MATRIX

USES TO WIN STATEMENTS Ox OUJECTRES
ARE PUT bY DEVELOPERS AND, lY STUDENTS 1

USES DEVELOPER USES STUDENT USES

--. m

A statement of objectives serves as A statenant of objectives serves as
a basis for a basis for:

CRITERIA
--DeveloTm ,!t; of tests Ideifying what prot-

...Formulation of instructional
instrictional performance will

stratagics
be ecpected of t7?e, student

Design of in tractional
Idemtifing what types of

materials
infcrniction the c tz,Rlent should

look for during instruction

CAW

viii



THREE WAYS IN WHICH STATEMENTS OF OBJECTIVES SUPPLEMENT

U. INFORMATION PROVIDED BY RESULTS OF ANALYSES OF BEHAVIOR

IDENTIFICATICN
MATRIX

TYPE OF
SUPPLEMENT

I.

EXPLICIT PRESCRIPTION
OF STANDARDS

2.

EXPLICIT IDENTIFICATION
OF HOW MUCH OF

CRITERION BEHAVIOR
WILL BE SAMPLED

3.

IDENTIFICATION
OF SUB-OB.iECTIVES

CRITERIA

A statement of
objectives identifies
post-instructional
requirements for: ,

--Recall vs. transfer

One vs. two
directions of per-
formance

Availab.lity vs.
non-availabilit2 of
performance aids

A statement of
objectives identifies
for those behaviors
involving classes of
INPUTS or classes of,
fiLal J 1. JO:

-.Mc range of
instances within a
class to be sampled
on post-instruction-
al tests

Jr

The preparation of
objectives and sub-
ob:ectives identifies
what are expected to
be teaching units
based on:

Anticipated student
difficulties in
acquiring behaviors
and their constitu-
ent components

TO BE
COVERED

IN:

D.1.2-D.I.4 0.1.5 0.1.1

Ix



D.

IDENTIFICATION
MATRIX

REQUIRED CHARACTERISTICS FOR STATEMENTS OF OBJECTIVES

CHARACTERISTICS EXPLICIT COMPREHENSIVE FUNCTIONAL

Statanents of Statements of Statements of
objectives mtc;t objectives must objectives rral;t

CRITERIA expli,:.itl and objec- colprehcnsive4J .runctianally identify:

title Zy identify: identify:

What the learner is --The range of What the warner is
expectei to do inclusiveness of the expected to be able

--What stand
is expected to meet

ards he
behavior to be
exhibited

to vric.rm
(criterton behavior)

AND

.-What the learner
will have to learn
in order to 1)7-Z7e
to perforn (Sub-
criterion and
preparatory
objectives)
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NOTE

About the Entire STEP D.1

The Sub-STEPS D.1.2-D.1.5 are not contingent Sub-STEPS; they do not

necessarily follow one another in the order presented here. fill four, in

whatever order, do follow Sub-STEP 0.1.1.

Sub-STCS 0.1.2-D.1.5 in their entirety are devoted to procedures for

providing a con;,'ete characterization of criterion behaviors and their

constituent sub-criterion and preparatory behaviors. This characteriza-

tion su2plements what is described about the criterion behavior in task

analysis results. The five Sub-STEPS in STEP D.1 are devoted to the

following procedures:

0.).1 - An identification of the number and types of objectives

which will be prepared;

0.1.2 - For each criterion objective, an identification of the

recall vs. transfer requirements involved;

D.1.3 A decision about whether or not to make available

performance aid when the criterion behavior is to be

exhibited;

D.I.4 A decision about whether to require performance in one

or in two directions; and

0.1.5 A decision about how much of the criterion behavior

to sample.

xi



0.1

STEP 1 0.1

Plan the formulation of objectives for each lesson.

0.1.1

0.1.2

0.1.3

D.1.4

D.1.5

Make decisions about the number of objectives and sub-objectives to

develop for a lesson.

Make final decisions about recall/transfer requirements for each

objective.

Make decision about availability to students or performance aids.

Make decisions about direction of performance for each objective.

Make decisions about size of sample of performance to be used as

evidence of mastery of an objective.



STEP LILL__

INPUT

Sequenced and grouped
analysis forms

OVERVIEW

ACTION

Review for presence
of information relevant
to formulation of
objectives

OUTPUT

Identification of
information to be
included in statements
of objectives

I Completed and grouped
0.1.1 FORMS: task analysis,

learning analysis
(A.5(4) or (11)]

D.1.2

0.1.3

D.1.4

D.1.5

i

All separate pages of
FORM A.5(4) or
FORM A.5(11) associated
with each CRITERION
objective

iv

TASK DESCREITION
information on all
pages of FORM A7574) or
(11) relevant to each
criterion objective

PLUS
analysis results vii

Task description

learning analysis
results

x

Completed task analys4
FORMS: A.5(4) or (111

RECALL/TRANSFER
decisions

learning analysis

111111.

4111:.

Inspect for type of
objectives contained

Inspect preliminary
decisions about
recall/transfer
requirements recorded
in COMPETENCY ANALYSES
and make final decisions

v

Review for evidence of
need or desirability
to include performance
aids in a statement of
objectives

viii

Review for requirements
of forward and/or
reverse performance
directions

xi

Determine how much
of criterion behavior
should be represented
in a statement of
objectives

2

10..

Identification of
CRITERION objectives
PREPARATOR: objectives

Final decision about
each CRITERION
objective:
recall vs. transfer
requirements

vi

Decision whether to or
whether not to include
performance aid in a
statement of objectives

ix

Decision about
performance direction(s:
to be reflected in a
statement of objectives

xii

Plan to represent:

-All classes of inputs
and actions

-All members within a
class to be recalled
-Some members within a
lass requiring

.44



D.1.1

D.1.2

D.1.3

D.1.4

0.1.5

STEP

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What are criterion and SUMMARY OF
preparatory objectives 8 PROCEDURES . . . 13

-MATRIX: When performance components
are considered criterion objectives . 9

MATRIX: When component skills are
identified as preparatory objectives .11

-MATRIX:

Deciding whether
to acquire

-MATRIX: Adequacy
of final

SUMMARY OF
PROCEDURES . . . 22

competency
recall vs. analysis . . . .23

transfer . . . . 18

-MATRIX: What is -MATRIX: Deciding -MATRIX: Adequacy SUMMARY OF
performance with when to use of decision PROCEDURES . . . 32

and without performance process 33
aids

...n
co aids 30

-MATRIX: Forward
and reverse
performance
directions . . .

-MATRIX:
Situations likely
to require one
or two
directions . . .

38

39

-MATRIX: When
to plan for
more than one
direction . . . 41

-MATRIX: Adequacy
of decision about
performance
direction(s) . .43

SUMMARY OF
PROCEDURES . . . 42

r

-MATRIX: Size of
input and action
classes

-MATRIX:
Post instructional
performance
requirements . .

-MATRIX: Effect of
similarity on
recall/transfer
requirements . .

: 48

49

50

-MATRIX: How
much of criterion
behavior to
represent in
objectives . . . 52

-MATRIX: Adequacy
of planning the
representation
of criterion
behavior . . . .54

SUMMARY OF
PROCEDURES . . . 53
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Identification of which behaviors (or components
thereof) will be considered criterion, subcriterion,
and pi. -paratory objectives.

WHAT YOU WILL
WORK FROM

(1) Grouped forms for task and learning analysis.

WHAT YOU WILL
DO

(1) inspect for types of behavior which can be
considered criterion objectives, subcriterion
objectives, and preparatory objectives.

FORMS YOU WILL
USE

None



DESCRIPTION OF Sub-STEP I D.1.1

INPUT

Completed and grouped
FORMS: task analysis,
learning analysis
[A.5(4) or (11)]

ACTION

Inspect for type of
objectives contained

ii

CRITERIA FOR
IDENTIFYING INPUTS

OUTPUT

Identification of

--CRITERION objectives

--Sub-CRITERION
objectives

--PREPARATORY objectives
Ili

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Identify- SUMMARY OF
ing criterion,
sub-criterion,

PROCEDURES . . 13

and preparatory
objectives . . . 9-12

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Grouped analysis
forms C.

5



Sub- STEP D.1.1

INPUT

Completed and grouped
FDRMS: task analysis,

learning analysis
[A.5(14) or (11)]

L_

JOB DIAGRAM

ACTION

Inspect for type of
objectives contained

OUTPUT

Identification of:
CRITERION objectives,
Sub-CRITERION
objectives, and
PREPARATORY objectives

Self-contained
total performance

.a

Self-contained part
of total performance

IA)

NON-self-contained
performance component;
or not yet learned
skill component

1.c

Already learned
skill component; or
easily learned
skill component

i .d

Identify as a
criterion objective

il.a

Identify as a
sub-criterion objectiv

11. b

Identify as a
preparatory obje:tive

lI.c

Identify as a
NON-objective

11.d

Identification of a
CRITERION object.ve

Identification of a I

Sub-CRITER.ON objective

Identification of a
PREPARATORY objective

Identification of a
NON-objective

lii.d

6



JOB PROCEDURES

page

Self-contained vs. non-self-contained
8behavior

Behavior to consider as CRITERION,
Sub-CRITERION, or PREPARATORY

objectives

9-12

SUMMARY OF PROCEDURES 13

7



D.2.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING
SELF-CONTAINED VS. NOT SELF-CONTAINED BEHAVIOR

TYPE
SELF-CONTAINED

BEHAVIOR
NOT SELF-CONTAINED

BEHAVIOR

-A series of performance Sub-STEPS -A series of performance Sub-STEPS
which (although they may be part which are contingent; they do not
of longer chai%, have an identifi- have their own identifiable end

CRITERIA able end point or output at which
a performer might naturally stop;

-Knowledge domain terminal
behaviors (having a chained series

point or output at which the,
performer would naturally stop;
rather, they Lead directly to
other sub-steps in a chain

of associations) which have their -Component skills in a knowledge
own end points domain terminal behavior or in

performance sub -step:

..Discriminations

.Generalizations

-.Associations

EXAMPLES

e.g., aLL the sub-steps invotved
in tebting the signi4icance
of the di44enence between
the means o6 two sdmptes;
OR even just the sub-steps
invotved in .P.00king up in a
,table the statisticat

signi4icance o4 a "t" value
(which is rizt c)4 the above

behaviot)

e.g., an essay to identi41 the pros
and comb of popuiation
contnot; OR !,tating on
citing population tAends
(which can be conoideked
peat o6 the above behavio4)

c. g., any one of the Aevekat
sub-steps envoi ved in
thAeading a 6.itm ptojectoft,
e.g., adjusting the height
o4 the "tamp"

e.g., a di4cAiiiination be,toeen
"tens" and "hundreds"
cotumns, a coryonent Akitt
in the cniteition behavion,
"adding cotumn4 o6 numbers"

8



IDENTIT iCATION
MATRIX

:RITERIA FOR IDENTIFYING THREE TYPES OF OBJECTIVES:
CRITERION, Sub-CRITERION, AND PREPARATORY OBJECTIVES

2. 3.

TYPE OF
OBJECTIVES

CRITERION
OBJECTIVES

Sub-CRITERION
OBJECTIVES

PREPARATORY OR ENABLING
OBJECTIVES

-Seif-containcl, tot:: -Sel'-contained tart of -NON-sel"-contained
perfo ren,72 ,'"e the total perforiJncr part performance

CRITERIA -.77:e cr:,1 jot:: of train- -.: partial, i >I D.C. 7%- -A (lcamin;) goal
ing or inrtmulticn me,Finte, goal of train-

ins' or instructiou
instrurrnw7 in
proicting OP necessar:,
for an end goal

..'keir attain:lent is to -Their attairrnent is to -Their attainment is to
be measnre! by he measured by he measured by
critericu tests either sub-criterion tests diignostie tests
before or at the end either 'before or at either during or after
of training as an the end of training as training (u an indetr
index of student an index of student of weakness of
prefiernc? proficiency instructional

materials

PERFORMANCE

A total series of
contingent tasks (or
sub-steps)

e.g., comptetet4
thAeading a 6itm
pncjecton

e.g., solving a tong
division wtobtem

KNOWLEDGE DOMAIN

An end goal terminal
behavior

e.g.,

f .g.

state Anchimedee
Pnincipte, i.e.,
"the nelationAhi
between 'appake
loss of weight,'
weight o6 °vet-
itow ot dispt.ace(
Staid, and magni
fade oti buoyant

iokcen

PERr)RrAucu

One task (or one
sub-step) in a series
of continit tasks
Can be more thar one,

but less than the total
number making up the
series

e.g., just adjusting
the height o6
loop oi 6itm

e.g., estimating how
many places in
the 0.1.6WCA a

diviAo4 wilt
kequi4e

KNOWLEDGE DOMAIN

A component of terminal
behavior (i.e., a
learning goal) to be
mastered before end
goal can be mastered
and exhibited

e.g., de4ine "appatent
toss 015 weight"

PERFuAmANCE

e.g., diseitiminatimg
between loop
heights which cue
just tight, too
tatt, and too
short

e.g., discnintinating
between numbers
which can and
cannot go into
another

KNOWLEDGE DOMAIN

A component skill to be
learned before a
Sub-CRITERION behavior
can be mastered

t.g., diAcAiminating
between weight
when object is
in diA and when
inmeued

veAbalty e.g., ve4batty de6iningi e.g., diactiminating
Suing aft the what "skewness" between nokmat

chartacteAistics Ione pkopeAty o6 and skewed curve

oi thAce types o a diAtAibution)

score diAtAibu- 4.4

tions which
requite the NAC
o6 diWnent
types oi aWAA-
ticat aveA.ages

9



0.1.1

IDENTIFICATION
MATRIX

I

CRITERIA FOR IDENTIFYING WHEN COMPONENTS OF A CRITERION OBJECTIVE
CAN BE CONSIDERED AS Sub-tErLRION 08.1LCIIVES

(RATHER THAN AS PREPARATORY OBJFCTIVES)

TYPE OF
OBJECTIVE

Components to be
considered as:

Sub - CRITERION OBJECTIVES

Components to be
considered as:

PREPARATORY OBJECTIVES

-Components are self-contained; -Components are NOT self-contained;
have natural end points (i.e.,
their outputs can but do not

do not have natural end points
(i.e., their outputs become the

necessarily become an immediate immediate input to the next
input to the next component) component and so on until a

natural end point is reached

CRITERIA -Separate tasks within a total -(There are probably no examples
performance which are themselves
self- contained

of this at the task level)

-Separate steps within a task Separate steps within a task
which are themselves self- which do not mark an end point;
contained rather produce an output which

becomes an input for the next
step

-Separate sub -steps within a step -Separate sub-steps within a task
which are themselves self- which do not mark an end point;
contained rather produce an output which

becomes an input for the next
step

'Components of a knowledge domain -Components of a knowledge domain
terminal behavior judgeto be a terminal behavior not judged
sub-criterion objective'' to be a sub- criterion jiaive

......

*It is usually a matter of judgment whether a comp- -nt of a terminal behavior
(e.g., a single concept in a principle involving a number of concepts) is to
be treated as a criterion objective or as a sub-criterion objective.

EXAMPLES See page 11

10



0.1.1

EXAMPLES

CONTRASTING EXAMPLES OF PERFORMANCE COMPONENTS WHICH SHOULD BE
CONSIDERED AS Sub-CRITERION OR AS PREPARATORY OBJECTIVES

POSITIVE ExAMPLES NEGATIVE EXAtTLLS

PERFORMANCE
COMPONENTS

to be
considered as:

Sub-CRITERION
OBJECTIVES

e.g., test item ptepatation ':.an be
consideted as a sel-contilne
step in the ovetatt task c'
developing and val4datin4 a
test

A population o6 test items is
a natutat rld point ot output

e.g., ptcpatation cl; telt (ten
stems is mobabtu cut a good
example o6 a se-con.nained
step; it usuafq &ads
di.tect.0 to the ptepatatin
o6 tespon6e options (and
oat, then iS the opulation
seti-contained with a natuta
and comptete outrit'

"Writing stems" would
ptobabru be con_side.led a
plcpatatolu objective

PERFORMANCE
COMPONENTS

to be

considered as:

PREPARATORY
OBJECTIVES

e.g., cti,Sctipulult, between
exorlp.Ces o6 ckthet "wonetatil"
poticJ, et c6 "6iseai" rclicq
might be judged as p.:epa..;.-.:-

toty objectives (rc!-,afli

the .karate L to 4o

the tighthanti coeumn)

Fot some subjcct ma,!tet
expetts OA educato, it, too,
might be consideted a
etitetion objective (an
outcome insttuction 41,s to

bing about).

The decision is a mattet
judgment.

II

e.g., compatir and contlatinn
"Icieat" and "monctatre
poticq is a tetminat bchaviA
ptolbtri too 1ay7e in scope
to be jud9cd a.s a
ptepamatola objective,

ever though anothet rote
covr..,chmsive obicct4've
co.ff,s :Cot tcfatin

etWet oK both emrtorPwnt arA
ploductLon

It tlifd ptobabeq
a ,s,41--(-%.



D.1.1

IDENTIFICATION
MATRIX

CRITERIA FOR DETERMINING WHICH SKILL COMPONENTS
SHOULD AND SHOULD NOT BE IDENTIFIED AS PREPARATORY OBJECTIVES

SKILL
sCOMPONE NT

To be identified as
PREPARATORY OBJECTIVES

NOT to be identified as
preparatory objectives:

NON-Objectives

zlimemm.

-Any discrimination, generaliza-
tion, or association in a

-Any discrimination, generaliza-
tion, or association in a

performance sub-STEP or in a performance sub-STEP or in a
CRITERIA knowledge domain TERMINAL BERAVIM knowledge domain TERMINAL BERAVIM

-Which the trainee has NOT -Which the trainee RAS vreviously
previously ac,uired (learned); acquired (learned); OR
AND

-Which it is DIFFICULT to acquire -Which it is EASY to acquire

EXAMPLES

e.g., teachet-tnainee teatning to
"shape" behavioA of het
4tudent4

INPUT ACTION OUTPUT

Change in
behaviot
which
id an
imistove-

ment
oven taa.t
teinOtced
inatance

Change in
behaviot
which i4
NOT an
imptove-
ment
oven trot
tein6otL!4
inatance

Ptovide Vetivety
teiniotce- oi tein-
ment iotce-

ment

Withhotd
tein6otce-
ment

No

detivety
o6
iotce-
ment

The teacher trainee has not
previously learned to discriminate
between what is considered an
improvement and what is not; nor
has she learned to associate a
course of action with each situa-
tion. Both should be considered
as preparatory objectives.

e.g., dtivet-ttainee teatning
what to do at "tighte

INPUT

Red
tight

la

Gteen
tight

lb

Ambet
tight

is

ACTION OUTPUT

Stop

2a

Go

2b

Stow
down

2c

Can
stopped

3a

Can in
motion

3b

Cat
Atowed
down

3c

The trainee can already discrimi-
nate between colors; this would,
therefore, not be a preparatory
objective. What he hasn't yet
learned to do is to take the right
action for each type of light.
These associations would constitute
a preparatory objective for this
learning situation.

12



D.1.1
ILLUSTRATION SUMMARIZING PROCEDURES IN DECIDING WHAT ARE TO BE
CONSIDERED CRITERION AND PREPARATORY OBJECTIVES FOR A LESSON

#1

a. Inspect each grouped set
of forms [A.5(4) or A75711)]

b. Determine within each set
componentsTT:W7, tasks,
steps, or sub-steps) (i.e.,
terminal behaviors) which
are:

-self-contained
-not self-contained

c. Identify criterion, sub-
criterion, and preparatory
objectives on the basis of
above determination

#2

a.

b.

c.

Inspect each individual
form [A.51.41 or A.5(11))

Determiae whether component
skills (discriminations,
generalizations, or
associations) are or are not:

-in learner's repertoire, or
-difficult to learn

Identify component skills to
be considered as preparatory
objectives (and those to be
ignored)

FORM A.5(4) or A.5(11)
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A final decision about RECALL cold TRANSFER require-
ments follading completion of training or instruction.

WHAT YOU WILL
WORK FROM

(1) All the separate task analysis forms associated
with each criterion behavior.

(2) Endorsements in these forms of recall vs. transfer
requirements.

WHAT YOU WILL
DO

(I) Make final decisions as to whether Post-training
erformance will require RECALL or TRANSFER.

FORMS YOU Will
USE

None

14



DESCRIPTION OF SubSTEP J D.1.2

INPUT

All separate pages of
FORM A.5(24) or

FORM A.5(11) associated
with each CRITERION
objective

iv

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Inspect preliminary
decisions about
recall/transfer
requirements recorded
in COMPETENCY ANALYSES
and make final decision

Job Aid Contents

OUTPUT

Final decision about
each CRITERION
objective:
recall vs. transfer
requirements

vi

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:
Deciding whether
to acquire
recall vs.

transfer . . . 18

-MATRIX:

Adequacy
of final

. 23

SUMMARY OF
PROCEDURES . . 22

competency
analysis . .

liequirek1 \1.0(1-1,11

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Identification of
what will be
CRITERION objectives

D.I.1

15



STEP I 13.1

INPUT

All separate pages
of FORM A.5(4) or
FORM A.5(11) associate
with each CRITERION
objective

iv"

ACT !ON

Inspect preliminary
decisions about
recall/transfer
requirement-, recorded
in COMPETENCY ANALYSES
and make final decision

v

OUTPUT

Final decision about
each CRITERION
objective:
recall vs. transfer
requirements

-INPUTS are specific
- INPUTS belong to a
class which:
- Is small; OR
-Contains highly
dissimilar members

- ACTIONS are specific
-ACTIONS belong to a
class which:
-Has low integrative
strength; OR

-Contains highly
dissimilar members

tv.a

- INPUTS belong to a
class which:
- Is large; AND
-Contains highly
similar members

-ACTIONS belong to a
class which:
- Has high integrative
strength; OR
-Contains similar
members

iv.b

Decide to require

RECALL

v.a

Decide to require

TRANSFER

v.b

RECALL
requirement:

All examples will be
encountered during
instruction

V .a

TRANSFER
requirement:

Only some examples
will be encountered
during instruction

vi.b

16



JOB PROCEDURES

page

Determining recall vs. transfer
requirements 18

SUMMARY OF PROCEDURES 22

Assessing adequacy of determination
of recall/transfer requirements 23

17



0.1.2

DECISION
MATRIX

PLANNING WHETHER TO INCLUDE ALL EXAMPLES
OF AN INPUT CLASS OR OF AN ACTION CLASS IN TRAINING
THEREBY DETERMINING RECALL OR TRANSFER REOkIELMENTS)

INPUTS

-Inputs are specific (i.e., an
input constitutes a class of
one)

INPUTS

CONDITIONS -Inputs uelong to a class of -Inputs belong to a class of
inputs which: inputs which:

1s small (i.e., contains no 1s large (i.e., includes
more than several inputs) many inputs), AND

Contains his. 'y dissimilar
inputs (the class may be large)

-Contains highly similar inputs

ACTIONS ACTIONS

-Actions are specific (i.e., a
class of one)

-Actions belong to a class which: -Actions belong to a class which:

Has low integrative strength Has high integrative strength

Contains dissimilar actions Contains similar actions
(e.g., different modes of
responding)

(e.g., same mode of responding)

Plan to include all examples Plan not to include all examples

ACTION
i4 instrution in instructi.Tand

TO TAKE
and

RECALL
and

require TRANSFER
on criterion testing on criterion testing

w......... ....mm.

18



D.1.2

EXAMPLE

DECISION

EXAMPLES OF SITUATIONS LEADING TO A DECISION
TO REQUIRE RECALL VS. TRANSFER FOR INPUTS

Decision to require
RECALL

of INPUTS

Decision to require
TRANSFEn
for INPUTS

IMPLICATIONS
FOR TRAINING

OR INSTRUCTION

Practice will include
all examples of INPUTS

Practice will include
only some examples of INPUTS

-INPUTS are specific:

e.g., a patticutat brand and a
patticutak model number oi
audio-tape tecotdets

If the learner is to learn to use
this highly specific piece of
equipment (in whatever fashion),
he will need to practice using it
during training

EXAMPLES -INPUTS belong to a class which
contains a small number of
members:

e.g., the ctaza c.a "Aingutra,

tetative pkonoun4 in the
mmnimative case " -They ate:
"who," "which," and "that"

Since the number of members (i.e..
three) is small, all are included

in instruction, and their RECALL
will be required

-INPUTS belong to a class (may even
be a large class) which contains
highly dissimilar appearing members

e.g., the ctass might be "Ametican
novelists" and the teaknet
has to teatn to associate
basicatty the name set 4
titetaty ptopeittiez with ther

Since the range of "American"
novelists is likely to be wide and
there may be superficial properties
making them appear different, each
novelist might have to be covered
during instruction and to be
covered repeatedly so that the
similar;ty among them can be seen

-INPUTS belong to a class which
contains a lame number of
members; AND the members are
highly similar:

e.g., the cta44 is "tiquide;
the class contains many
di66etent .types oti

all o4 which have to be
seen as tiquiza and att
which have to have the name
ptopc4tie4 associated with
them

Since liquids are highly similar
appearing, only some examples need
be used in instruction; transfer
to remaining members can be
expected

*The fact that there may be thousands of actual recorders bearing the same
brand name and model number does not make this an INPUT class; the thousands
of recorders are identical in configuration, thus making them specific INPUTS.
A class of inputs requires some variation among members (e.g., the same brand
but differing model number).

19to



0.1.2

EXAMPLES

EXAMPLES OF SITUATIONS LEADING TO A DECISION
TO REQUIRE RECALL VS. TRANSFER FOR ACTIONS

DECISION
Decision to require

RECALL
of ACTIONS

Decision to require
TRANSFER

for ACTIONS

IMPLICATIONS
FOR TRAINING Practice will include Practice will include

OR INSTRUCTION all examples of ACTIONS only some examples of ACTIONS

-ACTIONS are secific:

e.g., action to be Learned a
"depte444* a typewtita
key" apptoptiate to (4460-
ciated with) a patticutan
Lower case Letters

Each keyboard has only one key
for each letter. Practice must
involve each key, and action
RECALL will be required.

EXAMPLES -ACTIONS belong to a class (of -ACTIONS belong to a class (of
actions) which has low integrative actions) which has high
strength: integrative strength:

e.g., ye/6a compo4ition 4Itill4 e.g., volbat compo4it.i.on 4h,4114
are a.t tow integtative ate a.t high integtative
at/Length 6tAtngth

Practice will be required in the Practice will be required in just
varied modes (say, recogition and one mode when using language to
Production) when using language give explanations in various
to give explanations in various social science subject matters.
social science subject matters. Later, TRANSFER to other modes can
Later, RECALL in the various modes be required and be expected to
will be required. su,ceed.

-ACTIONS belong to a class which -ACTIONS belong to a class which
contains highly dissimilar members contains highly similar members

e.g., a4 evidence of "undeutand- e.g., a4 evidence o4 "undmatand-
ing" Betnouttis4 principle,
the 4tudent i4 requited:

ing" 8etnoutti'4 ptinciple,
the 4tudent i4 4equirted:

(1) to atate the principle; II) to indicate in tapon4e.
(21 to 15,57/17de an example q to a 4ingle example ote-
ito ()petition 4ented him whether it is a

ca4e oti Betnoutti't ptinci-
pie; and (2) to indicate in
te4pon4e to 4evetai exampte4
which tepte4ent4 8anoutti'4
ptincipte

Because these two actions are dls- The types of action are so similar
similar, both should be practicee practice with one can be expected
in instruction and later on to lead to TRANSFER to the other.
RECALLED. To have practiced orly
one of them and later to require
TRANSFER to the other would, in
all likelihood, prove too difficult
for the student.

i
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D.1.2
ILLUSTRATION SUMMARIZING PROCEDUPES INVOLVED IN MAKING
FINAL DECISION ABOUT RECALL/TRANSFER REQUIREMENTS

FOR EACH CRITERION OBJECTIVE IN A LESSON

COLLECT ALL ANALYSIS FORKS [A.S(k or (101 FOR (Atm CRITERION OBJECTIVE.

INSPECT INFORMATION
ABOUT INPUTS

o. Task analysis
diagrams

v. Learning analysis
results (sources
of potential
gemsralltation
difficulties
concerning
INPUTS)

C. MOIND

results for
sources of

dissimilarity

d. Preliminary

comPete:,
analysis

e. MAKE AND RECORD
FINAL DECISION
ABOUT RECALL/
TRANSFER

112

INSPECT INFORMATION
ABOUT ACTIONS

a Task analysis
diagrams

b. Learning analysis
rasults (SOurCOS
of potential
genarelitetion
difficult
COncerning
ACTIONS)

C. Node analysis
results for
sources of
dissimilarity

d. Preliminary
competency
analyyis

e. MAKE AND RECORD
FINAL DECISION
ABOUT RECALL/
TRANSFER

I)

INSPECT INFORMATION
ABOUT OUTPUTS

O. Task analySiS
diagrams

B. Learning analysis
results (sources

of POtantiril
generalization

difficulties
concerning
OUTPUTS)

c. Nod. analysis
results for
sources of
dissimilariu

d. Preliminary
competency
analysis

MAKE AND RECORD
FINAL DECISION
ABOUT RECALL/
TRANSFER

FORM A.5(4) or (11)

1
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IMIIIIIIMIIIIIIM".111.11111MIMMIMMIMMIIIMMIMMIIIIMIUMMIIMCRITERIA FOR ASSESSING THE ADEQUACY OF
FINAL DETERMINATION OF RECALL/TRANSFER REQUIREMENTSD.1.2

STANDARDS
MATRIX

PROPERTIES

CRITERIA

COMPLETENESS COMPLETENESS
II

Record of decision
concernina RECALL /TRANSFER

.1",,r each and even., i=

relevant to a t?iven
CRITERION objective

Record of decision
concerning RECALL/TRANSFER

on each FORM for
INPUTS
ACTIONS
OUTPUTS

23



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A decision wizether to provide performance aids which
the et- dent can use when tested for the criterion
behavior or when he is expected to exhibit the
criterion behavior following completion of training

or instruction without such aid.

WHAT YOU WILL
WORK FROM

(I) Task descriptions appearing as all analysis pages
associated with each criterion objective.

(2) Learning analysis results.

WHAT YOU WILL
DO

(1) Review for characteristics indicating the need or
desirability of providing aid to the performance
or exhibition of the criterion behavior.

(2) Decide whether to provide performance aids.

FORMS YOU WILL
USE

None

24



DESCRIPTION OF Sub STEP D.1.3

TASK DESCRIPTION
information on all
pages of FORM AT3TII) or
(11) relevant to each
criteria objective

PLUS

analysis results
vii

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Reviw for evidence of
need or desirability to
include performance
aids in a statement of
objectives

Job Aid Contetits

ACTION TO SE TAKEN

OUTPUT

Decision whether to or
whether not to include
performance aid in a
statement of objectives

STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What is -MATRIX: Deciding -MATRIX: Adequacy SUMMARY OF
performance with when to use of decision PROCEDURES . . 32
and without performance process . . . . 33
aids 28 aids 30

Required :\latenik

COMPLE1ED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Final retail /transfer
decisions D.1.2 FORM A.5(4) or (II) D.I,2

25



Sub-STEP

INPUT

TASK DESCRIP1JON
information on all
pages of FORM A731-14) or
;11) relevant to each
criterion objective

PLUS
analysis results

vii

By definition of job
expert or of subject
matter expert,
criterion behavior
requires a performance
aid

vi i .a

By definition of job
expert or of subject
matter expert,
criterion behavior
requires there be NO
performance aid

vii.b

JOB DIAGRAM

ACTIO%

Review for evidence of
need or desirability to
include performance
aids in a o,tater.ent of
objectives

viii

...ecide to include use
of aids in a statement
of objectives

viil.a

Decide NOT to include
use of aids in a
statement of
objectives

viii.b

Use of performance aid
is optional and
criterion behavior:
1s complex

. 1s difficult to learn

. 1s repeatedly changin
'Requires costly
training

.Can use aids without
1

vii.c

--geZ7 performance aid
is optional and
criterion behavior:
1s not complex
1s easy to learn
1s unchanging

Does not require
cost17fraining
Cannot use aids with-
out oss of efficiency

viid

Decide to include use
of aids in a statement
of objectives

viii.c

Decide NOT to include
use of .7s in a
statement of
objectives

viii.d

-.3.

26

whether to or
whether not to include
rerformance ac! in a
stat(7%,--ht of objectives

DECISION

USE
performance ails

lx.a

Do NOT use
performance aids

lx.b

USE
performance aids

Do NO use
performance aids

ix.d



JOB PROCEDURES

Page

Role of performance aids 28

When to provide performance aids 30

SUMMARY OF PROCEDURES 32

Assessing adequacy of decisions
about performance aids

33

27



D. 1 . 3

CRITERIA FOR IDENTIFYING CRITERION BEHAVIOR
PERFORMED WITH AND WITHOUT AIDS

IDENTIFICATION
MATRIX

TYPE OF
PERFORMANCE

Performance of
criterion behavior

WITH aids available

Performance of
criterion behavior

WITHOUT aids available

-Criterion behavior mau have or -Criterion behavior must have been
maz NOT have been previously previously practiced and learnorl;
learned: at the end of training or

(2) Criterion behavior HAS been
instruction, performance of
criterion behavior depends on:

previously learned; i.e.,
discriminations, generaliza- -.Unassisted input RECALL or

CRITERIA tions, associations, and
chains have been !earned.

TRANSFER

Unassisted action RECALL or---

At the end of training or
instruction, aids facilitate:

TRANS PER

In turn, allowing correct
-.Input RECALL or TRANSFER

-.Action RECALL or Tiek;SFER

discriminations, generalizations,
or chains

In turn, facilitating
discriminations, generaliza-
tions, associations, or chains

OR

(2) Criterion behavior has NOT
been previously learned, i.e.,
discriminations, generaliza-
tions, associations, and
chains have NOT been loarncd.

At the end of training or
instruction, aids directly
facilitate:

-.Discriminations,

Ceneralizitions,

Associations, or

-.Chains

EXAMPLES See opposite page

28



0.1.3

E X AMPLES

EYAMPLES ILLUSTRATING HOW AIDS
FACILITATE PERFORMANCE OF CRITERION BEHAVIOR

TYPE OF
CRITERION
SITUATION

Performance of
criterion behavior

-Criterion behavior
previously learned

-No aids available

Performance of
criterion behavior

-Criterion behavior
previously learned

-Aids available

e.g., tkamatatAmg
6tom Ftench
to E...gbAh

e.g., ormsputxng
the appkopramte
type o6 aveAage
iot the type o6
oitat/tAbatcon o6

butte obtakned

-A particular French
word has been
encountered

-The translator must
rely on: (a) unaided

(a French word In

of the input

order to discriminate
it ;corn other Inputs;
AND (b) unaided
RECALL oT-Fie-iCtion
(saying or wriffWITT
English equivalent)
in order to produce
the English equivalent
associated with it

-Examples of the
distribution similar
to the one now
obtained were
encounterain
training

-The present example
was itself not

encountered

-The statistician must
rc:y on: (a) unaided
input TRANSFER,
generalizing from
examples previously
encountered to the
new example now
vresented to him and
discriminating
between this input
(type of distribution)
and other types; AND
(b) unaided action
RECALL to be able to
produce the decision
(action) as to the
type of average
associated with the
type of Uistribution
he has obtained

-A particular French
word has been
encountered

-The translator can
use a dictionary:
(a) to facilitate
RECALL of the Input
(a French word) in
under to discriminate
it from other Inputs;
OR (b) to facilitate
RECALL of the action
(saying or tot-ITTWi
th. English equiva-
lent) in order to
produce the English
equivalent associated
with it

-Examples of the
distribution similar
to the one now
obtained were
encounters rTil
training

-The present example
was Itself not
encountered

-The statistician can
use a statistics
manual: (a) to
facilitate in ut
TRANSFER, genera iz-
ing from examples
previously encounter-
ed to the new example
now presented to him
and discriminating
between this input
(type of distribution)
and other types; AND
(b) to facilitate
action RECALL, to be
ATF-To produce the
decision (action) as
to the type of
average associated
with the type of
distribution he has
obtained

2

Performance of
criterion behavior

Criterion behavior NOT
previously learned

Aids available

-A particular French
word has NOT been
encountered

-The translator must
use a dictionary:
(a) to assist him tc
discriminate the input
(a French word) from
other (possibly
similar) words; AND
(b) to assist him to
produce the action
(English equi7WriWt)
associated with it

-NO examples of the
particular distribu-
tion were previously
encountered

-Other types of
distribution were
encountered

-The statistician must
use a statistics
manual: (a) to assist

him to discriminate
between the type of
distribution he has
obtained and other
types; AND (h) to
assist him to
associate the appro-
priate type of
average to use for
the distribution



0.1.3

DECISION
MATRIX

DETERMINING WHEN TO DECIDE
TO USE PERFORMANCE AIDS

CONDITIONS

JOBS

-Aids are built into
the job by definition
of job experts

SUBJECT MATTER

-Subject matter
specialists define (or
pulse it desirinit)
criterion behavior as
having aids available

For either
JOBS or SUBJECT MATTER
which neither rules in

nor rules out
performance aids

AND

CRITERION BEHAVIOR

is complex

--Is difficult to learn

"Is cost!y to train
for and aids can
reduce costs

Can be performed
without loss of
efficiency or without
added time require-
ments if aids are used

-.Is constantly changing

Can be acquired to
progressively higher
proficiency levels on
the job with use of
aids (i.e., makes it
easier to use on-the-
job experience as a
training measure

JOBS

By definition of jt.
experts aids are not
to be made availaiTi

SUBJECT MATTER

-Subject matter
specialists define (or
judge it desirable)
criterion behavior as
NOT having ales
available

ACTION
TO TAKE

PLAN
to use aids

CONSIDER
use of aids

See opposite page
for examples

Do NOT plan
to use aids

lo



D.1.3

EXAMPLES

CONTRASTING EXAMPLES OF SITUNI1ONS !N WHICH
THE USE OF AIDS WOULD AND WOULD NOT BE CONSIDERED

LIKELIHOOD OF
USING AIDS

MORE likely
to be considered

LESS likely
to be considered

e.g., Lae 06 thi.4 HANDBOOK in
devetopZirinotnuctionat
matenia2A (on-the-job)

The handbook serves as a guide to
performance as a developer gains
more on;the-job experience In

EXAMPLES developing instructional materials.
As he becomes more and more
proficient, he can rely on the
HANDBOOK less and less and use only
those portions he requires.

Since the criterion behavior
(developing materials) is complex
and difficult to learn, the
HANDBOOK aids recall and transfer.

e.g., uAe o6 a chechLiat by LaehA
06 equipment (4ay, an ait-
plane) to check out ith
iiixtuna on neadine44 bon
opetation

When the number of separate
behaviors ir% 11ved in check-out
operations is very large, a check-
list aids recall; it probably also
reduces training time and costs
requirements; it would require
considerably more practice for the
performer to be able to do complete
check-outs from memory.

e.g., ut,e o6 a manual by a cleAk
Laing a deak calculatot

The criterion tahaviors are
relatively non-complex and can be
learned to proficiency in a rela-
tively short time. The use of a
guide on the job--on a routine
basis--would result in inefficiency
and high costs.

e.g., Lae o6 a manual by an
automobile AAA/en doting
opera ion o6 a can

The obvious safety hazard would
preclude the use of a performance
aid while driving.

e.g., Lae 06 a dictionany by an
on-the-4 pot tnanAtaXot 06
apeechea

This kind of translation requires
uicker performance and hence a
igher degree of prior training

rather than reliance on aids during
erformance. On-the-job experience
is not the way to provide this kind
of proficiency.



D.1.3
ILLUSTRATION SUMMARIZING PROCEDURES IN MAKING DECISIONS

ABOUT AVAILABILITY TO STUDENTS OF PERFORMANCE AIDS

#1

Review data about
availability of performance
aids in TASK DESCRIPTION
section of FORM A.5(4) or
FORM A.5(11)

on all forme relevant to-
each criterion objective

WHEN OPTION TO USE
PERFORMANCE AIDS IS OPEN

b. Review data about learning
difficulty

c. Review recall/transfer
decisi:Ins

#2

a. Consult with job expert
or subject matter expert
if available

b. Decide whether to include
the availability of
performance aids in a
statement of objectives for
each criterion objective

FORM A.5(4) or A.5(11)
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D.1.3

STANDARDS
MATRIX

CRITERIA FOR ASSESSING THE ADEQUACY OF THE DECISION
AS TO WHETHER PERFORMANCE AIDS SHOULD BE PROVIDED

IANPTALREEELIKLAQOLitLEIMIUNT OF OBJECTIVES)

TO BE
ACCOMPLISHED

A DECISION as to
the i se of performance aids

An IDENTIFICATION
of the training role

it will play

CRITERIA

-For each criterion objective -For each criterion objective an
identification of "for what"
assistance will be prrvided:

Recall/transfer

-.Discriminations, generalim2-
tions, associations, or chains

........16..........

A YES/NO decision

33



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A decision as to whether -to require the ability to
perform in two directions:

GIVEN STUDENT PILL PErDUCE

(1) INPUT ACTION

(2) ACTION INPUT

WHAT YOU WILL
WORK FROM

(I) Task descriptiol.

(2) Learning analysis results.

WHAT YOU WILL
DO

(1) Review For requirements of performance requiring
forward and reverse directions.

(2) Decide whether to specify two directions in a
statement of objectives.

FORMS YOj WILL
1USE

None

34



DESCRIPTION OF Sub -STEP D.1.4

INPUT

Task description

learning analysis
results

x

ACT10N

Review for requiremelts
of forward and/or
reverse performance
directions

xi

CRITERIA FOR
IDENTIFYING INPUTS

OUTPUT

Decision about
performance direction(s)
to be reflected in a
statement of objectives

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Forward
and reverse
performance
directions . . .

-MATRIX:
:

-MATRIX: When
to plan for
more than one
direction . . . . 41

-MATRIX: Adequacy
of decision about
performance
direction(s) . . . 43

SUMMARY OF
PROCEDURES . . . 42

Situations likely
to require one
or twc..

directions . . . '

. ,

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

FORM A.5(4) or (11) D.1.3

35



Sub-STEP D.1.4

INPUT

JOB DIAGRAM

Task description

learning analysis
results

ACTION OUTPUT

Review for requirements
of forward and/or
reverse performance
directions

xi

Decision about perfor-
mance direction(s)
to be reflected in a
statement of objective

xi

Task description
requirements regarding
performance direction

for CRITERION and
Sub-CRITERION
objectives

x.a

Learning analysis
results: Potential
difficulties

for PREPARATORY
objectives

x.b

Learning analysis
results: NO potential
difficulties

for PREPARATORY
objectives

x.c

Plan to reflect
direction requirements
in statement of
objectives

xi .a

Identify difficulties
and plan two
performance directions

xi .b

Plan possible
consideration of more
than one direction

xi .c

DECISION

Direction as per
task description
requirements

xi .a

Strong consideration
for: forward AND
reverse directions

xil.b

Weak consideration
for: forward AND
reverse directions
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JOB PROCEDURES

page

When "forward" and "reverse"
performance directions are likely

to be required

39

Determining whether to require both
"forward" and "reverse" performance
directions

41

SUMMARY OF PROCEDURES 42

Assessing decisions about direction
of performance

43
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D.1.4

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING TWO TYPES OF REQUIREMENTS
IN DIRECTION OF CRITERION BEHAVIOR

DIRECTION
REQUIREMENTS

ONE

DIRECTION (only):

FORWARD

TWO

DIRECTIONS:

FORWARD and REVERSE

-On a test the student is Given: -On a test the student is given:
the INPUT and must produce: the INPUT and must produce:
the associated ACTION the associated ACTION

CRITERIA INPUT ACTION INPUT ACTION

----0-

-On a test the student is given:
the ACTION and must produce:
the associated INPUT

ACTION INPUT

----4.[__

The student will only be tested The student will be tested in

IMPLICATIONS FOR in this one direction; both directions;
THE TRAINING
DEVELOPMENT

and therefore needs to be trained and therefore needs to be trained
on) that one on) bothPROCESS

for (i.e., practice for (i.e., practice
direction. directions

Student is given the INPUT: Student is given the INPUT:

one oi the petsonat pkonouns: one oi the petsonat ptonouns:
"he," "she," ot "it." "he," "she," °A "it."

Student must produce the ACTION: Student must .roduce the ACTION:

the ptesent tense oi "to be": "is" the present tense oli "to be": " "

The student is given the ACTION:

the pktaent tense o6 "to be": ".i.e

Student must produce the INPUT:

any thiAd peAson singutaA petsonat
ptonoun, "he," "she," on "it."
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D.1.4

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING SITUATIONS IN WHICH
OBJECTIVES ARE LIKELY TO REQUIRE ONE VS. TWO DIRECTIONS*

1 2 3

ONE Either TWO
REQUIREMENTS direction ONE or TWO directions

(FORWARD) directions (FORWARD AND REVERSE)
likely to be required (FORWARD OR REVERSE)

possible
likely to be required

-Criterion behavior -Criterion behavior -Preparatory
and, hence, the and, hence, the objectives involve:

CRITERIA criterion objective criterion objective
involves: involves:

Performance on the Performance in -Performance, either
job ..object matter area

.rnowledge domain
terminal behavior in
subject ma..ter area

on the job or in
subject matter area

Xnowledge domain
terminal behavior

*The requirement of two directions, in column 2 or 3, is based on judgment which
is exercised by the technologist and /or the subject matter or job expert.

EXAMPLES See page 40

39
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0.1.4

EXAMPLES

EXAMPLES ILLUSTRATING SITUATIONS IN WHICH
OBJECTIVES WILL REQUIRE FORWARD, REVERSE, OR BOTH DIRECTIONS

EXAMPLES

ON-THE-JOB PERFORMANCE

e.g., teacher-trainee
learning to use
a "shaping"
routine (;.e.,
reinforcing
gradually improv1
ing approxima-
tions in student
behavior)

In a trot situation
the tea het ih ti cit!
to be GIVEN as INPUTS
examples cq student
behaviot eligible got
on ineligible got
teingoteement; and

the teaches iz Likely
to be tequited to
PRODUCE the ACTION:
detivetinp ot nct
deliveiting AeiTIT,(ce-

ment

The reverse (being
asked to identify what
conditions would be
eligible or ineligible
for reinforcement) is
not likely to be
required, because it is
not the direction of
the actual performance.

The forward direction
is the suitable
criterion objective.

PERFORMANCE IN
SUBJECT-MATTER AREA

e.g., geography student
learning to
locate cities on
a map

See MATRIX
on page AI

for further criteria
and for examples

The student may be
given as an INPUT a
dot on a map and be
4equiked to name the
citq it xepAezents
(ACTION); AND/OR the
keveue may be
kequi4ed; i.e., given
the name og the city,
he haz to put a dot on
the map

Both directions are
suitable criterion
objectives and both
may be required.

KNOWLEDGE DOMAIN
TERMINAL BEHAVIOR

e.g., math student is
to identify
technical terms

Given the teAm "prase
numbet" as the INPUT,
the student has to
degine it 04 give an
example (ACTION); OR
given the de6initiose as
INPUT lot given an
example ad INPUT), he
haz 10 pkoduce the trim
"p time numbee az
ACT ION.

Since both are suitable
criterion objectives,
both may be required.
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D.1.4

DECISION
MATRIX

DETERMINING WHETHER TO PLAN FOR (ANO INCLUDE
IN A STATEMENT OF OBJECTIVES) TWO PERFORMANCE DIRECTIONS

CONDITIONS

-Job expert or subject matter
expert indicates that learner
population tends to make errors
In component skills (i.e.,
discriminations, generalizations,
associations, or chains) involved
in preparatory behavior (i.e.,
sub-objectives)

-Learning analysis reveals poten-
tial learning difficultiei,
regarding component skills

-Job expert or subject matter
expert indicates that learner
population tends NOT to make
errors in component skills (i.e.,
discriminations, generalizations,
associations, or chains) involved
In preparatory behavior (i.e.,
sub-objectives)

-Learning analysis reveals NO
potential learning difficulties
regarding component skills

ACTION
TO TAKE

Give strong consideration to:

(a) Providing practice in two
directions thus becomi
a stab- objective)

(b) Credting teat items in two
directions as a diagnosa
measure

Hake no explicit plans to (but
still consider the possibility of):

(a) Providing practice in two
directions (i.e., thus becomi
a sub-objective)

lb) Creating teat items in two
directions as a diagnosiTJ
measure

INCLUDE IN A
STATEMENT OF OBJECTIVES

DO NOT INCLUDE IN A
STATEMENT OF OBJECTIVES

EXAMPLES

e.g., the peA6coteek hae to &atm to e.g.,

aseociate (hot identiking
the keeietance vatueb 06
colon -coded 4tAiAt044) ten
diiietent COLORA and theilt
aAAcciated valueA

This is a difficult association
problem; strong consideration may
be given to two performance
directions (both in practice and
testing):

i.e., given a cotot, pkoduct the
numbest (aA in the etitertion
behaviolt) AND

given a numbeh, produce ot identi6u
the ae.sociated ootot.

the dtivet-ttainee hae to
teatn to emsociate (in
teacting to tka66ic AignatA)
three types of tights and
three actionA (Atop, go,
Atow down)

This is not a difficult association
problemiTittle consideration would
be given to practice or testing in
two directions. The only direction
to be considered and recorded in a
statement of objectives would be:

tight &Living action



D.1.4

ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED
IN P' ANU1NG WHETHER TO INCLUDE MORE THAN ONE DIRECTION

IN A STATEMENT OF OBJECTIVES

11

For CRITERION objectives

. Review task description
information for requirements
by job or subject matter
experts of forward/reverse
performance ions

. Plan to include in statement
of objectives direccion(s)
so identified

02

For PREPARATORY objectives

a. Review learning analysis
information for potential
learning difficulties or
error-prone situations

b. Consider use of forward and
reverse directions for
learning situations involving
potential difficulties--both in:

Practice situations, and

-*Diagnostic testing

c. Plan (when appropriate) to
include in a statement of
objectives

FORM A.5(4) or A.5(I1)

it-



D.1.4

ST :NDARDS
MAT HA

IHITERIA FOR ASSESSING THE ADEQUACY OF THE DECISION
ABOUT D!RECTION OF PERFORMANCE TO REQUIRE

(AND THEREFOR1 7U INCLUDE IN A STATEMENT OF OBJECTIVES)

TO BE
ACCOMPLISHED

A DECISION as to
the number of directions

A DECISION as to
the number of directions

to be required

for CRITERION OBJECTIVES

to be required

for PREPARATORY OBJECTIVES

CRITERIA

-For e,-,z h criterion objec4,ive: -For each preparatory objective:

A yes/no decision

Based on judgment of subject
matter experts or of job experts
as to desired requirements

AMMEMPAII

A yes/no decision

'Based on identification of:

Known error-prone learning
situations

Learning analysis difficulties
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

P:x:o i,Zent-:f71 Ilan:, rzer;!.orr or c7c2.a,ca
(INPZ,"", A,^:":0!.':7, or C.1.1:71':..7.5) to 'bc rerrcronted in
statorycnt of c2-,.-ectives.

(I) Task analysis results

WHAT YOU Will (2) RECbII /TRANSFER decisions

WORK FROM (3) Learninn analysis results

(1) Review classes of INPUTS, ACTIONS, or OUTPUTS for:
... number of mernher s of the class

WHAT YOU WILL s imi tar 1 ty/di ss imi lari ty of members

DO (2) Based on this review decide how many members of the
classes to Identify individually in statements of
objectives.

FORMS YOU WILL None

USE



DESCRIPTION OF Seib-STr1171 0.1.5

INPUT

completed task analysis
FORMS: A.5(4) or al)

'RECALL/TRANSFER
decisions

learning analysis
xiii

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Determine how much of
criterion behavior
should be represented
in a statement of
objectives

xiv

OUTPUT

Plan to represent:

-All classes of inputs
and actions
-All members within a
class to be recalled
-Some members within a
class requiring
transfer

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

1-MATRIX: Size of
input and action
classes . . . .

-MATRIX:
48

-MATRIX: How
much of criterion
behavior to
represent in

-MATRIX: Adequacy
of planning the
representation
of criterion

SUMMARY OF
PROCEDURES . . . . 53

Post-instructional
performance
requirements . . 49

objectives . . 52 behavior 54

--MATRIX: Effect of
similarity on
recall/transfer
requirements . . 50

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Final recall/transfer
decisions D.1.2

FORM A.5(4) or (11)
carried forward from D.1.4

45



Sub3TEP

INPUT

Completed task analysi
FORMS: A.5(4) or (11)

RECALL/TRANSYER
decisions

learning analysis
results

JOB DIAGRAM

ACTION

Determine how much of
criterion behavior
should be represented
in a statement of
objectives

xiv

OUTPUT

Plan to represent:

-All classes of inputs
and actions
All members within a
class to be recalYed

-Some members within a
class requiring

xvtransfer

Two or more classes of
inputs, actions, or
outputs (either
requiring recall OR
transfer)

Within a class:

All members must be
RECALLED

Within a class:

-Members are dissimilar

'Transfer is required

Within a class:

-Members are similar

-Transfer is required

xiv.d

Aan to represent:

Each and every class

xi v.a

Plan to represent:

All members within
the class

xiv.b

Plan to represent:

A relatively large
number of members
within the class

xiv. c

Plan to represent:

A relatively small
number of members
within the class

xiv.d

Statement of objectives
identifies:

Each class

xv.a

Statement of objectives
identifies:

All members within a
class

xv.b

Statement of objectives
identifies:

Large number of
examples to be
encountered in
instruction

XV. C

Statement of objectives
identifies:

Small number of
examples to be
encountered in
instruction

xv.d
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BACKGROUND INFORMATION

page

What is meant by the size of a class
of inputs or a class of actions

48

Performance requirements as a
function of how much of a class is
encountered in training

49

What to include in training as a
function of similarity among members
of a class

50

47



D.1.5

IDENTI FICATION
MATRIX

CRITERIA FOR IDENTIFYING THE LIKELY SIZE
OF CLASSES OF INPUTS AND OF CLASSES OF ACTIONS

TYPE OF
CLASS

INPUT class ACTION class

INPUT ACTION OUTPUT INPUT ACTION OUTPUT

DIAGRAM
-1 1--aim

--1.---1--
. .......~

-The population of member inputs -The population of member actions
belonging to a given class of belonging to a given class of

CRITERIA inputs may range from: actions is likely to range frou:

One input (a specific input) to One action to

-Virtually infinity -Several

-The population of input members -The population of action members
belonging to an input class is belonging to an action class is
likely to be LARGER than the likely to be SMALLER than the
population of action members population of input members
belonging to airaCtion class belonging to an input class

EXAMPLES

e.g., the class of inputs is:

"thiltd peA4on, 4ingutah
ptonouns." Theite me but
.three membets: "he," "she,
and nit."

e.g., the class of inputs is:

"cities"

There are for all practical
purposes an infinite number
of members belonging to this
class:

Mitan, London, Hattiotd, etc.

e.g., the class of actions is:

"type 6kom copy"

There is only one member to this
class.

There is only one way .to ty

e.g., The class of actions is:

"identi6ies the chakacteta-
tica o6 a 'ttapdoot spider'"

There are a number of member
actions belonging to this class.

L. e., therm ate a number o6
di66etent ways to make the
identi6iaation:

Pick out an exampte 6tom a
%moiety og types o6 spideka

Liat the chakactekistica o6
the spidek

Draw a sketch o6 the apidek

The number of ways, however, tends
to be limited.
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D.1.5

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING VARIATIONS IN POST-INSTRUCTIONAL
PERFORMANCE REQUIRD.::NTS DEPENDING ON WHAT IS ENCOUNTERED IN TRAINING

WHAT IS
ENCOUNTERED
IN TRAINING

All members of a class
are encountered

in training
(marked by /'s below)

Only

(marked

some members of a class
are encountered

in training
by /'s below)

DIAGRM S

INPUT ACTION
v

4

INPUT ACTION

f/, 71
I f 1

f F 1 r I-
V -4 1--

1 I-
-Post- instructional criterion -Post-instructional criterion
behavior involving anu input behavior involving only those

CRITERIA member or any action member will input members or action members
depend on: which were encountered in instruc-

RECALL tion or training will require
RECALL

-Post-instructional criterion
behavior involving those input
members or action members NOT
encountered in instruction or
training will depend on:

TRANSFER
..........,

EXAMPLES

e.g., the names 06 thue types o6
means (as inputs)

aim att encounteted in
ins-auction: mean, median,
mode

e.g., some examptes 06 "sotids"
las inputs)

an encounteted in
instAuction: eotd, wood,
eoppe4, steet

Post-Instructional criterion Post-instructional criterion
behavior will require their RECALL behavior involving these very

examples will require RECALL

Post-instructional criterion
behavior involving other examples:

atuminum, tin, itock, etc.,

will require transfer

149



0.1.5

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING SITUATIONS IN WHICH SIMILARITY/DISSIMILARITY
AMONG MEMBERS WITHIN THE SAME CLASS ARE LIKELY TO DETERMINE WHETHER

THEY ARE PRESENTED DURING INSTRUCTION AND CONSEQUENTLY WHETHER
RECALL OR TRANSFER WILL BE REQUIRED

LIKELY
RECALL/TRANSFER
REQUIREMENTS

ALL members of the MANY members of the Only a FEW members of
class are likely to be
presented during
instruction, and
subsequent criterion
behavior will depend
on RECALL

when

class are likely to be
presented during

1 instruction, and
subsequent criterion
behavior will require:

-RECALL of these many
members

-TRANSFER to the
remainder

when

the class are likely
to be presented during
instruction, and
subsequent criterion
will require:

-RECALL of these few
members

-TRANSFER to all other
members

when

CRITERIA
-Members within the
class arc highly

-Members within the
class are moderately

-Members within the
class are highly

dissimilar dissimilar similar

EXAMPLES

e.g., the class of
inputs is:

"Aeptites"

The members of this
class which -shpuld be
seen as similar tend
to be highly dissimilar
appearing (although
by definition they

e.g., the class of
inputs is:

"the gAazAhoppeA
°Aden"

Since the members of
the class tend to be
moderately dissimilar,

e.g., the class of
inputs is:

"ptutat nouns
with an 'A'
ending%

The members of the
class are highly
similar and relatively

(It includes:
guaahoppet, cticket,
pvtaying mantis, katy-
did, waking stick,
tscuAt, coJasach)

but need to be seen as
similar (i.e., possess-
ing the same properties
that define the class)

e.g., hand jams whirl
move 6Asm aide
.to side, two
camp 06 wino,
etc.

Many members are

few need be presented
during instruction.
RECALL of these

(seen a s p tukatfl

aand TRANSFER to the
remainder

(seen as ptu4ata)

will be required

share common proper-
ties)

tutttea, Liza/Ed:6

snakes, ctocodites,
and attigatou

All members of the
class

i.e., tuAttea, tizaAdA,
antics, etc.,

are likely to be
presented during
instruction. Post-
instructional criterion
behavior will involve
RECALL

likely to be presented
during instruction.
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JOB PROCEDURES

page

How much of criterion behavior
should be identified in a
statement of objectives

52

SUMMARY OF PROCEDURES 53

Assessing adequacy of sampling of
criterion behavior in statement
of objectives

54
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0.1.5

ILLUSTRATION SUMMARIZING PROCEDURES FOR DECIDING
ABOUT HOW MUCH OF THE CRITERION BEHAVIOR
TO REPRESENT IN A STATEMENT OF OBJECTIVES

#1

For INPUTS

. Inspect task
analysis FORM
A.5(4) or (11) for:

(1) Number of input
classes

(2) Number of
members in each
class

(3) Indication of
dissimilarity
among members
within a class

(4) Recall/transfer
requirements

. Make plans about
what to represent
in statement of
objectives

#2

For ACTIONS

a Inspect task
analysis FORM
A.5(4) or (11)
and FORM A.5(7)
for:

(I) Number of
members in each
action class

(2) Recall/transfer
requirements

b. Make plans about
what to represent
in statement of
objectives

#3

For OUTPUTS

. Inspect task
analysis FORM
A.5(4) or (11) for:

(I) Number of output
classes

(2) Number of
members in ee--..h

class

(3) Indication of
dissimilarity
among members
within a class

(4) Recall/transfer
requirements

Make plans about
what to represent
in statement of
objectives

FORM A.5(4) or A.5(11)

OEM. In

1-1

53



0.1.5

STANDARDS
MATRIX

CRITERIA FOR ASSESSING ADEQUACY OF DECISION ABOUT SAMPLE OF
CRITERION BEHAVIOR TO BE REPRESENTED IN A STATEMENT OF OBJECTIVES

PROPERTIES

..........

COMPLETENESS: I COMPLETENESS: II

r

Decision or plan identifies what
is to be represented in a

Decision or plan identifies what
is to be represented in a

CRITERIA statement of objectives: statement of objectives:

-Number of different classes for:

--Inputs

-417.t3 :::n cath class (futs,

actions, or outputs)

-.Actions
NL.Aber of members

--Outputs

AMMIAMMW

51+



D.1.1

0.1.2

0.1.3

D.1.4

0.1.5

STEP

IDENTIFIED

C01111.1.: l'ION ECK

PERFORMED PRODUCED FORMS COMPLETED

-Criterion
objectives

-Sub-Criterion
objectives

-Preparatory
objectives

Made final decision
about:

Recall/transfer
requirements

......._

Made decision about:

Giving students
performance aids

Made decision about:

Direction(s) of
performance

Made plans about:

Sample of criterion
behavior to
represent in
statement of
objectives

55



0.2

STEP D.2

Prepare a statement of objectives for each lesson.

D.2.1

D.2.2

Develoc a statement of criterion objectives to he used by you

in denjgning instruction.

Develou a statement of sub-criterion and Trrrtratory objectives

to he used by vou in designing instruction.

1

Develop a statement of ,-..jectives to accompan, instructional materials

D.2.3 to he riven to stl..rits.



STEP 1 0.2

INPUT

IDecisions rude in

Step D.1

analysis results

0.2.1

0.2.2

D.2.3

OVERVIEW

ACTON

Prepare statements of

objectives

Plans for formulation
of objectives

task description forms

task analyc,is forms
i

A criterion objective
+

learning analysis
results

Preparation of state-
ment of objectives to
be used by Y011 (on
F3RM D.2(1))

task analysis results
vii

Develop a stattment
of all criterion
objectives for each
lesson

ii

Determine how many
sub- objectives are
needed and prepare then.

Prepare e statement
of objectives to be
riven to slJdonts

viii

)0r 0

4-

OUTPUT

Statements of objec-
tives:

-To be used by ye,J in
preparinq instruction

-To be used by students
in learning

Statement of objectives
which identifies
elements:

-GIVEN
-STUDENT WILL
-RESULTING IN

iii

Sub-Criterion objectiv

Pre' ratory objectives

Statement of objectives
for students which
identifies:

-Performance
requirements

-Learning requirements
ix



.2.1

.2.2

2.3

STEP 0.2

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Types
of information

-MATRIX: What

to include in
-MATRIX: Adequacy
of statement of

FORM D.2(1)

SUMMARY OFavailable on
which to base
statement of

statement of
objectives . . .

-MATRIX. Writing
65

objectives . 73 PROCEDURES
. . 72

objectives . . 64 unambiguous
objectives . . . 67

. ela 1 a r t 1 , ,,,,,

of (PpOr.0"r
or, Irc t .,es 02 ,

-poirmix .4,...

cr $ ter to^ he,ar or

c an be mr.,,1 , 1 r e d

-olAiNli er,...many

preparatory
objectes are
there ',ire!.

. b..

r'

85

9

-mrilfrilr When
to rrepare
rlflererq Irv... C,'

0,,,,,,t.,,,,

-,WaIrt What
to iude ir
statener,r of

OnjeCt 'vie%
-KAIRIY. Where
to cot
44t0,4,,

89

35

9 14

-MATRIX: Adequacy
of description of
preparatory
objectives . . 103

FORM D.2(l)

SUMMARY OF
PROCEDURES . . .100,

101

MATRIX:
Performance vs.
learning
requirements . 108

"" "" "'at '°*me 'be bout
...,,....,-
rkiSIOIS Whit to
tlst r bo oboot
loe,n nq
NOPIti Sor-vrev
of nforotot .on
to us*

-trAfIlli 11.1ot to
:- c lode
11,1 ono, of
..,,,,, ,.es

!07

110

114

115

-MATRIX: Adequacy
of statement of
objectives . . 121

fORM D.2(2)

SUMMARY OF
PROCEDURES . . .120

59



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT A statement of objectives for each criterion behavior.

WHAT YOU WILL
WORK FROM

(1) Plans for developing statements of objectives.

(2) Task descriptions and task analysis.

WHAT YOU WILL
DO

(1) Prepare a statement of objectives describing the
criterion behavior to be exhibited post
instruction.

FORMS YOU WILL
USE

FORM D.2(1) for recording a statement of objectives
describing behavior to be exhibited post-Instruction.

60



DESCRIPTION OF Sub-STEP D.2.1

INPUT

Plans for formulation
of objectives

task description forms

task analysis forms

ACTION

Develop a statement of
all criterion
objectives for each
lesson

ii

Job Aid Contents

OUTPUT

Statement of objectives
which identifies
elements:

-GIVEN
-STUDENT WILL
-RESULTING IN

iii

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Types
of information
available on
which to base
statement of
objectives . . . . 61

-MATRIX: What
to include in
statement of
objectives . .

-MATRIX: Writing
unambiguous
objectives . .

.65

.67

-MATRIX: Adequacy
of -,tatement of
objectives . 73

FORM D.2(1)

SUMMARY OF
. . . 72

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Plans and decisions
made in D.1

Completed Form A.5(4)
or (11) carried D.1.5 Form D.2(1)

61



Sub- STEP I D.2.1 I

INPUT

Plans for formulation
of objectives

task description forms

task analysis forms

JOB DIAGRAM

ACTION

Develop a statement of
all criterion
objectives for each
lesson

OUTPUT

Statement of objectives
which identifies
elements:

-GIVEN
-STUDENT WILL
-RESULTING IN

Information analysis
results about criterion
INPUTS

i.a

Information analysis
results about criterion
ACTIONS

i.b

Information analysis
results about criterion
OUTPUTS

Lc

Describes all relevant
input conditions

Describes all relevant
action conditions

ii.b

Describes all relevant
utput conditions

ii.c

Objectives Describe

-Input classes

-Class members

-Direction of
performance

-Availability of aids

-Recall/transfer
requirements

-Number of examples

iii

-Action classes

-Class members

-Recall/transfer
requirements

-Number of examples

iii.b

-Output classes

-Class members

-Standards

Recall/transfer
requirements

62



WKGROUND INFORMATION

page

Information to be used in stating
objectives

What to include in a statement
of objectives

65

Properties of .-,tatements of
objectives which make them
unambiguous

67

63



D.2.1
IDENTIFICATION

MATRIX

ELEMENTS IN A
STATEMENT

OF OBJECTIVES

CRITERIA FOR IDENTIFYING TYPES OF INFOliflATION AVAILABLE FOR
DESCRIBING THREE KEY ELEMENTS IN A STATEMENT OF CRITERION OBJECTIVES

GIVEN:

What is presented to
the performer
(student):

During practice of
criterion behavior

On a criterion test

STUDENT WILL:

What the performer
(student) is expected
to do:

-.During practice of
criterion behavior

-.0n a criterion test

CRITERIA
FOR IDENTIFYING

RELEVANT
INFORMATION

-Description of
criterion INPUTS and
their properties
available in:

Task description
forms

Task analysis forms

-Decisions made
concerning "given"
portion of statement
of objectives:

Availability of aids

Number of perfor-
mance directions

Size of sample of
inputs to be
presented

New vs. old examples
of input class
(transfer vs.

Irecall)

a-

-Description of
criterion ACTIONS and
their properties
available in:

Task description
forms

Task analysis fans

-Decisions made
concerning "student
will" portion of
statement of
objectives:

- Size of sample of
actions to be
required

New vs. old exanmZe::
of action class
(transfer vs.
recall)

64

RESULTING IN:

What the output or
outcome of what the
performer (student)
did:

During practice of
criterion behavior

On a criterion test

-Description of
criterion OUTPUTS
and their properties
available in:

Task description
forms

Task analysis forms

-Decisions ma,-7e

concerning "resulting
in" portion of
statement of
objectives

New vs. old example
of output class
(transfer vs.
recall)



D.2.1

DECISION
MATRIX

DETERMINING WHAT TO INCLUDE IN A STATEMENT OF OBJECTIVES
[CN FORM D.2(1)] FOR EACH OF THREE ELEMENTS*

ELEMENTS
ON FORM D 20) GIVEN STUDENT WILL RESULTING IN

-Describe the type of -Describe the type of -Describe the type of
INPUTS (objects,
people, words, etc.)

ACTIONS (pointing,
writing, walking,
etc.)

OUTPUTS (objects,
words, etc.)

ACTION -Describe their -Describe their -Describe their
TO TAKE properties (mode,

etc.)
properties (mode,
etc.)

properties (mode,
standards)

-Identify whether aids
w:ZZ be available

- Identify whether -Identify whether -Identify whether
new/old examples new/old examples new/old examples
(transfer/recall) (transfer/recall) will be required for
will be used for each will be used for each each class
class class

-Identify tentative -Identify tentative
number of exu,ples number of examples
for eac%1 class for each class

-Identify directions
of performance*

EXAMPLES SEE NEXT PAGE

*If performance in two directions (forward and reverse) is required, prepare
two separate statements of ubjectives--one for each direction. All the
other requirements appearing above apply to each statement of objectives
which is prepared.



Ei II AT ION Of C11\

2

3.

GIVEN

e.g., given as a pet0t-
mance aid - -a guide to the

ctassiAication o4 ptamts
which includes deAni-
Lions and pictotiat exam
ples; given, either Live
on in pictunes, examr
pie oA a plant nalen-
counteted in tnaliiing

'eau, 10 examples) Ktom
anu 0 the Out majot

SJILLLEJ21A41LILLFLLL__

e.g., given anu actual
three dimensional example
(used in teatning OA not
uz,,d) 04 a magnetized
object with one pole

as Aotth on
South, and another mai--
max:zed object with pot
unkdenti6ied.

e.g., given anu eingutat
petsonat ptonouns--Atom
each o4 three ciasses
"I," "uou," of "he,"
"she," "At," used in
extempctaneous speech
(RECALL) (10 examples).

STUDENT WILL

' 1 l' 11'1,

Student wilt: cottecttu
classiAu the example bu
endotskng Atom an avail-
able tist -lt the appto-
ptiate ctazsiAications
and sub-ctassiKicatkone;
selection oA connect
categoties ka the ontu
mode teguited.

Student will bung the
two objects togethet and
then label the poles o4
the unlabeled object.

Student will use the
cottect Aotm oA the
ptesent tense o4 anu
yeti) (TRANSFLR).

RESULTING IN

Cottect endotsement o4
each example Aot art
categotia: phylum',

subphutum, daces, otdet,
4miku, genus, species,
and val4eLu.

Cottect labeling oA the
poles a magnetized
object as "Month" ot
"South."

Agreement between
subject anti vetb--100%
o4 the time.

Exanples ..zre from t;:r>e .iifferent suije(!t matters uocl to illustrate what to

include in a statement o',,T'ectives

fs



DETERMINING HOW TO WRITE OBJECTIVES THAT UNAMBIGUOUSLY

D.2.1 (WITHOUT SUBJECTIVE INTERPRETATIONS) IDENTIFY THE BEHAVIOR TO BE LEARNEC

DECISION
MATRIX

ELEMENT
TO BE DESCRIBED "GIVEN" "STUDENT WILL "RESULTING IN

ACTION
TO TAKE

Describe objects,
events, people's
behavior, words,
s47b0:8, etc.,

or their properties,

in terms which are:

Describe behavior
which is:

--Observable

-.Measurable

--Verifiable

Open to the least
need for interpreta-
tion

Describe outputs or
outcomes which are:

EXAMPLES

-List o6 two diait
numbers

-Spani.sh conveteati
spoken bu a native
ApeakeA

-DiAptagA on an
in4tAument panel

-A pataptapn de4nina
tnc concept
"nominalizm"

The man's tecotd o6

bighting

Checks

-Gives an example

Ve6in

-LiAtA

-AddA

-Po.inte to

Etc.

-Pteduct to two
decimat ptaceA

-CotAecttu spelled
AentenceA

- French wotdA pow-
nounced Ao that a
French native cannot
detect an accent

-PakaataphA which
build to the major
conclusion appeaAina
as the tast sentence

- "Completed kn 15
minutes"

AVOID

Descriptions which
concern the:

Unobservable

Unmeasurable

Unverifiable

Inferential

Subjective interpre-
tation

-The man's hoetititu -Knows -A paAaqtaph written

EXAMPLES -A tati.onat argument -Feels
with good stole

-A contItovetztat law -AppAeciateA -St' ndata pAonuncia-

tion of French
- Senses

-Enjoys
-Completed in
acceptable time

-Undeutands



D.2.1

EXAMPLES

EXAMPLES OF DESCRIPTIONS OF "GIVEN' AND OF "RESULTING IN"
DIFFERING IN DEGREE OF OBJECTIVITY, VERIFIABILITY,

ANS "O

GIVEN
(INPUTS)

POSITIVE EXAMPLES

INPUT to a teacher

the student either too out
the window OR doodles in hie
notebook ail dating an
aeeipned work period

INPUT to a technician

C.. , akoup 06 indicatoks 01
indicates a matAunction,
4houp 02 indicates an O.K.
condition

NEGATIVE EXAMPLES

INPUT to a tcachet

e.g., a student tacks inatat in
school tank

INPUT to a technician

e.g., conttadictotq indications
on an inbtAument panel

RESULTING IN

(OUTPUTS)

e.4., cothecte apeltind (no mote
at all) 06 all thin-to wolde
in the Piet within a 6i6teen
minute pehiod

p,d,, an identitiication .06 the
unct4:ons eelvcd bit the
"checks. and batancee in the
American euetem; ar identiAi-
cation o6 those 6unctions
easily and not easilu
6QC6itted; an identitiicAtion
oti the advantages and
disadvantages 06 the System

t.q. ,

e . g . .

cottect epettinq o6 all
wohde in the time allowed

an objective evatuation o6
the checks, and balances in
the Amehican euetem



EXAMPLES OF DESCRIPTIONS OF "STUDENT WILL" VARYING IN DEGREES OF
D.2.1 OBJECTIVITY, VERIFIABILITY, AND PRONENESS TO VARYING INTERPRETATIONS

DEGREE OF
ACCEPTABILITY

POOR BETTER BEST

Knows -.Compares Gives an example

SOME GENERAL Understands Differentiates Labels
ELARrn-- Appreciates Solves States a rule

Feels Recites Gives a verbal

"Enjoys Writes definition

Constructs -. Points at

Checks off

Groups
"COmputes

Operates
-.Adds

--Turns switches

e.g., knowl4 how to e.g., compute4 the e . g . , eub4 &tilting

deleAmine what amount oli valuce 01 and
EXAMPLES the amount oA "outtent" uskn4 dividirq volts

"cuttent" t4 OtAtut42 Ot
Chm. 9 Law

bu ohne, compute4
the amount 04
"culkent

e ., comptehends e.ct., teotie.6 to e.g., clivini3 extempa-

apoken Ru6sian queAtiona spoken
in Russian

talle0W5 dflAWILAA

to quation4
epokt: in Ru44ian

e.g., undelztama4 the e.g., deAineA the tetra e.g., identiAie4 the
meaning oA
"iotwatd bias"

"Aolwatd bias" pclanitu oA
ctect/Uca corner,
tion4 between
teAminal4 oA
diode4 end (,A

rowel 6Oultcce

4:nvoivA in the
teAm "4otand
bias"
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D.2.1

STANDARDS
MATRIX

CRITERIA FOR ASSESSING THE ADEQUACY
OF A STATEMENT OF OBJECTIVES

PROPERTIES COMPLETENESS OBJECTIVITY
CONTAINS

TRAINING AND TESTING
IMPLICATIONS

CRITERIA

-Covers three elements

--Given (the input

Description of
"given," "student
will and "resulting
in" is in terms hicnw
are:

-Observable

-Meaeurable

-Verifiable

-Subject to the least
amount of interpre-
tation (is objective
rather than
sul:,4ective)

-Identifies mode or'
format of problem

"Multiple choice vs.
f_produc t

vipual/verhal
examples

-Identifies standards

..Quartitp

Quality

Time regtiirements

to the student)

--Student will (the
action the student
takes;

--ResuZtin..7 in (the

student's output)

-Identifies earlier
ptanniry decisions

)irection of:

performarve

--Availabilit of
aids

-.Recall /transfer
requirements

--;;ample of criteri
behavior



D.2.1

E XAMPLES

EXAMPLE ILLUSTRATING
"A STATEMENT OF CRITERION OBJECTIVES"
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0.2.1

EXAMPLES

EXAMPLE ILLUSTRATING THE PREPARATION
OF A "STATEMENT OF OBJECTIVES"
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LESSON
1 SPECIFICATION OF OBJECTIVES

GIVEN

Criterion Inputs

mode visual/verbal/etc

number of examples from class

new and/or old examples

IVPicaliatvpical conditions

avallability of performance aids

STUDENT WILL RESULTING IN

Criterion Actions

mode recognition, editing, production

alter natives r.evir and/or old examples

mode per ceptual 'motor 'vocal/sub-vocal

Criterion Outputs

mode visual/verbal/etc

limits, standards

duantitative amount /degree/time limits

Qualitative



LESSON SPECIFICATION OF OBJECTIVES

1.

GIVEN

Crder pot, Inputs

mode visual/verbal 'etc

number of examples from class

new and/or old examples

typical,atypical conditions

availability of performance aids

STUDENT WILL RESULTING IN

Cr:terion Actions

mode r ecognit ion, editing, production

alternatIves new and/or old examples

mode perceptual/motor/vocal /sub-voca

Criterion Output

mode visual 'verbal/etc

limits. standards

quanttattve amount 'ctegieertime limits

qualitative



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT A ctat,,lent for each eub-objective.

WHAT YOU WILL
WORK FROM

(1) Statement of a criterion objective.

(2) Learning analysis results.

WHAT YOU WILL
DO

(I) Determine how many sub-objectives are needed.

(2) Prepare a statement for each sub-objective.

FORMS YOU WILL
WE

FORM D.2(1) for recording preparatory objectives.

W8b



DESCRIPTION OF Sub STEP

INPUT

A criterion objective

learnin#7, analysis

results

iv

ACTION

Determine how many
sub-objectives are
needed and prepare then

Joh Aid Colitents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS

Otrirrol

Sul-criterion objectives

Preparatory objectives

vi

FORMS TO USE

-MATRIX: Types
of preparatory
objectives . . 82,

-MATRIX: Now
criterion behavior
can Je modified. .

-MATRIX: Now many
preparatory
objectives are
there likely
to be

83

85

91

-hATRIX: When
to prepare
different types of
objectives . 88, 89
-MATRIX: What
to include in
statement of
objectives . . . 95

-MATRIX: Where
to get
information . . .

-MATRIX: Adequacy
of description of
preparatory
objectives . . . .103

FORM D.2(1)

SUMMARY OF
PROCEDURES . . .100,

101

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Planning decisions
regarding objectives D.1

Completed FORM A.5(4)
or pl) and FORM
D.2 I) carried forward
from 'D.2.1

Portion of FORM D.2(1)

79



Sub-STEP I D.2.2

A criterion objective

learning analysis
results

iv

JOB DIAGRAM

ACTION

Determine bow many
sub- objectives are
need.:.td and prepare them

Criterion behavior
described in criterion
objective can be
practiced intact--at
the start of instruction

1 v. a

-1v,a (above) does NOT
pertain

-Part of criterion
behavior can be
practiced intact--at
the start of instruc-
tion

lv.b

-iv.b (above) does NOT-1
pertain

i v. c

.-411.

Do NOT develop a
sub - criterion or a
preparatory objective

v. a

Develop a sub -criterioll

objective

v.b

Develop a preparatory
objective

V. C

OUTPUT

sub-criterion objectiv

PrepFtratory objectives

A criterion objective

vi a

A sub-criterion
objective calling for
practice of:

-A self-contained,
Intact terminal
behavior or sub-step

-Self-contained, Intact
sub-step(s)

vi .b

A preparatory objective
calling for practice
of:

- Non - intact Sub-STEPS

-A component skill

--Discriminations
Generalizations
--Associations
--Series of

associations vi.c

80



BACKGROUND INFORMATION

page

Now sub-criterion or preparatory
objectives might differ from a
"parent" criterion objective

82

Two types of sub-criterion objectives 83-84

Three types of preparatory objectives 85

Differences between criterion,
sub-criterion, and preparatory
objectives

86

81



CRITERIA FOR IDENTIFYING WAYS IN WHICH A STATEMENT OF OBJECTIVES
MIGHT CALL FOR DEVIATI'JNS FkOm CRITERION BEHAVIOR

IDE NTIf ICATION
MATRIX

---

CHANGES IN
ELEMENTS OF AN
OBJECTIVE

Ditl'erences from

-.The criterion
"GIVEN" portion
of an objective

Differences from

"The criterion
"STUDENT WILL"
portion of an
objective

Differences from

"The criterion
"RESULTING IN"
portion of an
objective

CRITERIA

-The minder of INI':.7

presen:rd

-7.-heir prc,pertie

(mode, rroNem fort,It)

-Rees lZ/transr
requirements

-Avai7abilty of a-::::s

- Direct ion of perfor-

mance

-.:7ize or score of
ACTION re-uirc.1

-.Its mod' requirements:
recognize, edit, or

produce

-Recall/transfer
requirements

-Nu..7er of 0:71-:17S

required

-Stan..fards

.Size or score

.QuaZiq

EXAMPLES

-Availabi.ity of aids -Mode of action

e.g., a French dic-
tionatq maa be
made available
while student
teatnina to
aaacciate
Engtieh mcanin16
OK plkticulat
wokds; ctitenio
behavion lobjec
tives) carts Co

no dictionata
avaitabte

-Number of INPUTS
available (which
affects problem
format)

a "cumutue and
a "nimbus" cloud
rine ptesented
simuttoneousla
(in photographs)
(to determine if
the student can
differentiate
between them)
In the ctitction
behavior only
one cloud type
would be pte-
sented which the
student would
have to be able
to identiO

Ccl, the student o
French is sup-
posed to be able
to produce the
En45-17- -

equivalent o!(. a

French word (in
the ctitckion
behavick); a
modiKit,ition
might tequiite

him mo.ketu to

actect one
Tour options

multiple
choice)

-Recall/transfer
requirements

e.g., the atatiatAcs
student 4,4 4up-

poeed to be able

(in ctitetion
behaviors) to
compute a mean
using eitheA the
gtouped on
ungkouped
method; a modi-
Aication might
keguiAe (Kok a
given p4obtem)
(mt.(' the

vngkouped method

Standards

C.Q., a coktect 4guaA
ko0C to jive
decimals Z4 the
ctZtekion
atandakd; the
moditiication
miaht teguike
only too ptaccs

-Number of OUTPUTS

e.g., instead clA a
single output
as in the
ctitenion situ-
ation, the
student might
be given t00 04
tit/tee examples

of purctuated
sentences (to
select the
correct one)

82



D.2.2

IDENTIFICATION
MATRIX

CRITERIA FOR Ir,CNTIFYING TWO TYPES OF Sub-CRITERION OBJECTIVES

TYPLS

I.

Sub-CRITERION Objective:

A coinonent

II.

Sub-CRITERION Objective:

A prere;,Nisite

of the criterion behavior for the criterion behavior

-stu,Z..-nt root exhibit behavior -Echavior trhich is all of the
which is a77., of the fc:lawing: to:lowing:

An intact -c:r t of the criterion 4.1.'oT an intact part of the
CRITERIA beh::,:vior described in a state- criterion behavior described in

ment of criterion oDjectivec a statement of critrricr
objectites;

-.Scif-containc,:, 1-aving a ..Self-co. aired, having a
natural or logi,:.al end point cr natural or logica: end point or
output; AMP out'-tat; CI'

--NOT di fBrent frar tie criterion -.91::(.4"ers from the cr:tericn

behavior, ea-rept in scope fc.g., behavior:

the numher of Cub-7EPS ac a prrrrquirite behavicr
involved)

...........

identified in more detailed
lower level task anallsen

CRITERION BEHAVIOR: All the steps in testing for the significance of
the difference between means of two distributions
of scores

e.g., computtng the mean eot each e.g., 4etectir3 an appAopAiate

EXAMPLES o6 the two di4tA.ibution4 Otmuta tort matched and
unmatched gtour4

e.g., comru4 3 the 6tandatd e.3., wing a t table to (and
deviation eot each oe the AtatiAticat 4ignitiicance ce

two di4tAibuton4 an ob.setved dieeetence

e.g., computing the ztandatd c/o:ma e.g., identieying the eoAmuta eon
oe the dieeetence he,tkeen a titandakd C.tal. which i4

PI C and apptoptiate to the 4ize o6
the 9aoup,4 be,i;ig compvted

83



A AP,'PL t S
1110.

LXAMPLLS OF THE TWO TYPES F Sub-CRITERION OBJECTIVES J
TYPES

1

12

CRITERION
Behavior:

ISelecting and
using an

1

appropriate
formula to sive

a problem
(e.g. Ohm's Law)

Sub-CRITERION Objective: I

Different from the
criterion behavior in scope only

The total chain of a, b, and c is

the criterion behavior

a. b. c.

Sub - CRITERION Objective: II

A prerequisite
for the criterion behavior

The sub-criterion behavior might
consist of sub-steps a, b, or c
alone or pairs of sub-steps from
among a, b, and c

e.g., gitIch a pkobtem and a
6olunut2, aubt,tituting vatuee
and zoiA4tig the pitob&m

a. b. c.

P-Ica-E]

LJ

c. 1

The sub-criterion behavior might
consist of more detailed, lower
level sub-sub-step(s) for one or
more of the sub-steps (e.g., C-I)

e.g., doing a pAobtem in muRipti-
cation on divaion

/3
CRITERION:

Threading a
film projector

e.g., checking whetkot 6itm in an
atuady thAeaded pnojectoft
has been cotAcctta thkeaded

e.g., detevnining tits adequacy oi
a plopetty pujected vaunt
image

8'



0.2.2

IDENTIFtCATION
MATRIX

CRITERIA

CRITERIA FOR IDENTIFYING THREE TYPES OF PREPARATORY OBJECTIVES

I.

PREPARATORY Objective:

A component of the
criterion behavior

II.

PREPARATORY Objective:

Skills within a
component of the

criterion behavior

III.

PREPARATORY Objective:

NON-criterion behavior

-St4,:ent n;wt exhibit
behavior 1.'hich is:

"An int-act art of
the criterion
behavior described
in a statc:ncnt of
criterion cb,::oct;ves

N: celf-cont,Tincd,
not naving a natural
or logical endrc.:.nt

or output

N07 different from
the criterion
behavior except in

-;7tu.;:ent must exhibit

behavior which is:

"An intact part of
tie criterion
behavior described
in a statcnent of
criterion objectives

scif-contained

..10i:fers from the

criterion behavior:

/Involves practice
of conponent skiZ7s
(discririnations,
generalizations, or
associations), i.e.
lower Zevel

-StueNt ~;mot exnibit
l'ehavior which is:

NOT a part soi. the

criterion behavior
described in a
statement of
critericr objectives

...1)iffrs from the--,_,
criterion behavior:

May in the

deviations from
criterion behavior
described on page
82

/Map involve
behavior totally
different from the
criterion behavior

CRITERION BEHAVIOR: All the steps in testing for the significance of
the difference between means of two distributions

of scores

EXAMPLES e.g., enteting the e.g., disctirtinating e.g., identitiging what

tight cotumn and between the mean the gotmuta i4

kight tat 06 a
table 136 "t"

-'12g s4 4ymboa:

42 and fEx)2

tot the otandatd
eA40A 06 the d
6ekence both iot
matched and
unnatehet: gtcup4

e.g., 6tating when you
woad um.. a
one-taited on
.two - .tailed t- ..

85



D.2.2
IDE Nall ICATIC.4

MATRIX

CRITERIA FOR DISTINGUISHING BETWEEN:
CRITERION, SUB-CRITERION AND PREPARATORY OBJECTIVES

CRITERION
Objectives

SUB-CRITERION
Objectives

PREPARAT,AY
Objectives

-The total behavior is

(totes c series, or

sub-ster(3) esrei-ted

of the learner

-Only a portion of the
total behavior is
expected of the
learner
Mari be a portion
from the horizontal
series of Sub-STEr:J
which make up the
criterion behavior

Mai be a portion
from the vertical
analysis of
prerequisite
behaviors

-The iortion may be:
An intact part of

the c.viterion
behavior (horizontal.
portion), or

A non-intact part of
the criterion
behavior (i.e., a
vertical portion)

-The portion must be:
Se f-contained,
having a natural or
logical endpoint

86

MMI1111.-

-Mczy be either a
horizontal or vertical,
portion of the
criterion behavior
--This portion is,

however, not
self - contained

..Ndy or may not
differ from the
criterion or
sub-criterion
behavior

-May consist of
deviations from
criterion behavior

-Map be totally
diffeivnt fran
criterion behavior



DETLRMINING WHICH TYPE
AND HOW MANY

TYPES OF OBJECTIVES TO DEVELOP

ISSUES See page

Conditions requiring the
deveiopmnt of criterion
and preparatory objectives

b8

Priorities in developing
different types of
preparatory objectives

89

Conditions requiring
differing numbers of
preparatory objectives

90

87



D.2.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING CONDITIONS WHEN IT WILL BE NECESSARY

TO STATE: CRITERION, Sub-CRITERION, AND PREPARATORY OBJECTIVES I

CONDITIONS

Need to develop
CRITERION OBJECTIVES

ISNeed to develop

Lib-CRITERION OBJECTIVE
which make no changes
in CRITERION BEHAVIOR

CRITERIA

FUNCTION

-Always

Creates specifications
for practice of

CRITERION BEHAVIOR

-When the student does
not know how to
perform the part or
parts of the
criteritn behavior

AND
-It is too difficult
for him to engage in
practice of the whole
criterion behavior
erectly

',mom

Creates specifications
for practice of

INTACT PART OF
CRTTETTUN BEHAVIOR

which facilitates
later practice of

criterion behavior
Mal/1=MM

Need to develop
PREPARATORY OBJECTIVES
which make changes

in CRITERION BEHAVIOR

-When the student has
not learned a
component skiZZ which
is part of a
sub-criterion or
criterion behavior

AND
-It is too difficult
for him to engage in
practice of the whole
sub-criterion or
criterion behavior

Creates specifications
for practice of

COMPONENT SKILLS

which facilitates
later practice of

Sub-CRITERION or
CRITERION behaviors

88



D.2.2

DECISION
MATRIX

DETERMINING ORDER OF PRIORITIES IN
DEVELOPING STATEMENT OF OBJECTIVES

FIRST PRIORITY SECOND PRIORITY THIRD PRIORITY

Judgment is made that:

(a) Students WILL BE

Judgment is made that:

(a) Students will NOT

Judgment is made that:

(a) Students will NOT
able to engage in be able to engage bg able to engage

CONDITIONS practice of in practice of in prmtice of
criterion behavior- criterion behavior- criterion behavior-
at the start
(assistance may he
provided)

at the start, even
with assistance
provided

at the start

(b) Students WILL BE
able to engage in
practice of part of
criterion behavior-
at the start
(assistance may be
provided)

(b) Students will NOT
be able to engage
in practice of
part of criterion
behavior- at the
start, even with
assistance provided

Prepare an objective Prepare a sub-criterio; Prepar a preparatory

for the criterion objective for part objective for the

ACTION behavior, the largest of the criterion largest unit of the

TO TAKE unit of behavior the behavior, the largest criterion behavior

student is capable of unit of behavior the the student is capable

starting with. student is capable of
starting with.*

of starting with.**

11
*A criterion objective should also be specified; because eventually the
learner will be expected to exhibit the behavior required by it.

**A criterion objective should and/or a sub-criterion objective should

also be specified.

89



E
X
A
M
P
L
E
 
I
L
L
U
S
T
R
A
T
I
N
G
 
T
H
E
 
D
E
C
I
S
I
O
N
 
P
R
I
O
R
I
T
I
E
S

I
N
 
D
E
T
E
R
M
I
N
I
N
G
 
W
H
A
T
 
W
I
L
L
 
B
E
 
A
N
 
O
B
J
E
C
T
I
V
E

D
.2

.2
(
O
N
 
T
H
I
S
 
P
A
G
E
 
A
N
D
 
O
N
 
O
P
P
O
S
I
T
E
 
P
A
G
E

V
I
R
M
 
A
.
5
(
4
)
 
o
r
 
A
.
5
(
1
1
)

F
or

m
 A

 5
11

11

fu
 A

P
fA

T
O

P
IC

r
Su

b 
T

O
PI

C
R

E
N

A
"T

A
S

K
 D

E
S

C
R

IP
T

Io
N

1

IN
P

U
T

R
tta

tA
,t 

ci
au

et
s

..
A

C
T

IO
N

O
U

T
P

U
T

L
A

U
 c

ow
n0

4 
40

:3
-1

rt
te

 [
A

d 
al

l!
C

o'
,..

7*
. I

nd
 e

ar
l e

t

R
ed

 L
'ta

ct
iv

 t
4 

ai
l l

A
vt

 G
&

W
 te

A
ny

 t 
w

or
te

N
o
rt

-,
te

e 
tic

tiv
e

;W
e 

t..
.v

e 
cl

aw
s 

u

A
n
y

ex
at

pt
t

T
A

S
K

 A
N

A
LY

S
IS

ee
It7

 C
O

M
M

A

C
O

PR
T

C
4

...
..]

to
tit

te
m

 R
ut

/ti
c-

U
w

e
et

au
e 

t w
ith

 to
 C

O
R

E

W
itt

en
rt

-R
U

 tt
ie

t.i
ve

ce
ff

ro
r 

be
 6

of
te

 a
nd

e4
tv

t

C
O

M
P

F
 T

E
N

C
Y

A
N

A
LY

S
IS

''7
77

bo
otc 

LE
A

R
N

IN
G

 A
N

A
LY

S
'S

d 
M

O
D

E
 A

N
A

LY
S

IS

,,.
I d

rlY
m

ol
ty

 o
n 

oc
qu

to
rt

o

IN
P

U
T

re
co

il
C

V
an

ee
c

3

D
IS

C
R

IM
IN

A
T

IO
N

S

!,
...

M
10

'c
.c

, c
...

c,
.. 

,c
on

7
1,

,,,
,,,

,,,
t

N
o 

of
 o

ro
pe

rt
rO

f

N
o 

of
 ,p

..r
s

x

05
uL

,o
...

...
e.

o

X

X

,.
X

G
E

N
E

R
A

LI
Z

A
T

IO
N

S

n.
cc

ec
l

Io
...

.,
I

O
ns

tm
do

r,
r,

N
o 

of
 o

ro
pe

rr
,r

,

X

x

,

.'p
.0

,,.
. c

 .,
.. 

on

i
N

o 
O

f ,
,,r

7
X

A
C

T
IO

N
'

C
H

A
'N

re
ta

r.
3

1,
0,

..f
lo

C

A
S

S
O

C
IA

T
IO

N
S

...

N
o 

of
 o

rs
ot

of
.o

nj

IO
M

's
/In

 r
fr

on
gl

Is
 o

f o
fO

r,
 o

r 
P

oo
l

I
1

X
i

ro
,,o

^
I

M
ill

G
E

N
E

R
A

LI
Z

A
T

IO
N

S

In
re

pw
rf

v 
'W

ol
ff,

 o
f 0

,f,
00

C
H

A
IN

S
.

...
.

,
cr

oc
cc

..o
.

X

ffl
O

ffo
 o

f r
A

or
n

lo
,o

 p
fo

hl
em

s
O

ut
pu

t d
or

r,
o7

o
P

o

i
...

..,
.m

.e
tn

.y
ro

l o
f ;

O
N

. I
N

 P
co

I

O
U

T
P

U
T

M
al

l
C

tc
om

fo
c

3

D
IS

C
R

 !M
IN

A
 T

 1
0k

S
ev

,..
1o

. c
...

,..
,

-.
..,

,,.
..r

..
4"

` 
.°

n
...

.w
to

V

pm
.Ia

rq
v

N
o

. '
0,

00
e,

ts

N
o 

of
 ,o

0o
ff

X
r1

14
.

W
S

.
X X

op
,.

.1
,,,

..
.e

. 1
X

G
E

N
E

R
A

LI
Z

A
T

IO
N

S
M

ne
t!

Io

&
m

ol
de

r
y

...
...

.,.
c

A
U

D
,0

N
o 

O
f w

oo
.. 

P
ei

.,,
,,,

,,,
..o

N
o 

of
 In

nu
ts

.s
o,

.1
0'

.E
 .

K
 -

.v
v.

., 
r 

. t
o.



First Priority

) !f judgment is
made that the
student can

e.g., with aid
o6 a /cute and
examples pno-
vided, wnite any
4entence wi..th a

4etative olause
and ut.e. commas

conAectty,

develop on.y a
criterion
objective

(b) If judgment is
made that ti.e

student canrot
do this, develop
a criterion
objective PLUS
proceed to
"second"
priority

Second Priority Third Priority

(a) If judgment is
made that the
student can

e.g., when told
a sentence i4
4e4trtictive on
non-4e4titictive,
co/ace-ay im6eitt
on omit a comma,

develop a
sub-criterion
objective

(b) If judgment is
made that the
student cannot
do this, proceed
to "third"
priority

(a) Create preparatory
objectives:

e.g., objectives
caZting ion making
dioutiminations
between 4e4tAictive
and non-kattictive
ctauses--say,
choosing among
options; also,
objectives caning
ion genetatization
to any example oi
Auttictive on
non-4e4t1tictive
etauez;

there is not likely
to be a preparatory
objective for the
"association"- -

since it is
relatively easy to
learn



D.2.2

IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING HOW MANY OBJECTIVES
THERE MAY BE FOR EACH CRITERION OBJECTIVE

TYPES OF
PREPARATORY
OBJECTIVES

Sub-Criterion Dbjectives Preparatory
Objectives

Knowleoge domain

,.
Performance

CRITERIA

-Terminal behavior not - Sub -steno not already

in learner's
repertoire

-Number of them can
range from 0 + n,
depending on:

--Size of the
criterion behavior
involved in the
criterion objective

-.Which sub-steps

-Co.ponent skills not
already in learner's
repertoire

-Number of them can
range from 0 + n,
depending on:

--Size of the
criterion behavior
involved in the
criterion objective

--Which terminal

already in learner's
repertoire

-Only those component
skills likely to be
diffinat to learn
or known to be error-
prone

-Number .-if them can

range from 0 + n,
depending on:

-.Size of the
criterion behavior
involved in the
criterion objective

-.Which component
behaviors the the learner already

knows and doesn't
know

skills the learner
learner already
knows and doesn't
know

already knows and
doesn't know

CONTRASTING
EXAMPLES

(within a column)

e.g., Ohm'a Law onti
involves thltee

e.g., a complex pen.-
Okmanee, tike
devetoping
inatAuctionat
matenZats, would
have mono
sub -steps and
hence move
sub -ctitertion

e.g., .the student has
to Lean to
asaocihteconcepts (which

might pitovide It

104 tit/tee V
sub-oliteAion
objectites (i.e.,
"euititent,"

"voltage," and
"466i.stance

VS.

e.g., Bennoutt'a ptin-
cipte which
invotvea Souk

singutan pens° .d
pkonouna with thu
appnoptiate ionm
o6 vexba

This need to learn to
associate would be aobjeaiveA

VS.

e.g., computing an
axithmetical mean
which has Welt
sub-steps

preparatory objective

VS.

e.g., the atudent does
not have to lean
to discniminote
among tat, 2nd,
and 3hd penson
poconouns; he
al/teddy can

learning to
discriminate would not

constituelt
concepts, i.e.,
"disptacement oli
Ictili,d"; "weight

oi disptaced
iluid," "magn-
tude oli the
buouant Koluce,"
and "size o6
opponent lone
o6 weight"

be a preparatory
objective

9 /95/



JOB PROCEDURES

page

Information sources to review 96

What to include in a statement
of preparatory objectives 97

SUMMARY OF PROCEDURES 100, 101

Adequacy of the statement of
preparatory objectives 103

95



D.2.2

DECISION
MATRIX

DETERMINING WHICH TYPES (SOURCES) OF INFORMATION TO USE

IN DEVELOPING A STATEMENT OF Sub-CRITERION OR PREPARATORY OBJECTIVES

TYPES OF

OBJECTIVES
For Sub-Criterion Objectives For Preparatory Objectives

ACTION
TO TAKE

-Use decisions made in D.1

-Use task description and

.M.Mit,J,

-Use decisions made in D.1

-Use tank anqlusis information
task anaZusis information available on FORM A.5(4) or (11)

-For each element of an objective:

-.Use information in INPUT
section to describe "GIVEN"

-.Use information in ACTION
section to describe "STUDENT
WILL"

-.Use information in OUTPUT
section to describe "RESULTING
IN"

-Use associated learning analysis

available on FORM A.5(11) (ft)r,

knowledge domcn terminal
behavior) or on FORM A.5(4) (for
performan:le sub-STEP

-For each element of an objective:

--Use information in INPUT
section to describe "GIVEN"

--Use information in ACTION
section to describe "STUDENT
WILL"

-.Use information in OUTPUT
section to describe "RESULTING
IN"

-Use associated learning analysis
results to determine if students
already have learned the:

-.Self-contained terminal behavio

-.Self-contained sub-step

Non-self-contained sub-step

-If they haven't already learned
them, use the learning analysis
results to determine if it will
be difficult to learn them

results to determine if students
already have learned the
componmt:

-.Discriminations

"Generalizations

-.Associations (or series of
associations

-If they haven't already learned
them, use the learning analysis
results to determine if it will
be difficult 'o learn them

,.....-
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0.2.2

DECISION
MATRIX

DETERMINING WHAT TO INCLUDE IN A
STATEMENT OF OBJECTIVES: FOR EACH OF TWO TYPES

TYPES OF
OBJECTIVES

cub Criterion Objectives Preparatory. Objectives

In descr,ibing "GIVEN" identify: In describing "GIVEN" identify:

-The type of criterion L7P1/7.(7 -The type of prcparctom INPUTS

-Their properties -Their properties

p-Number of clacs of criterion -Their number
INPUTS

-Whether new/old exampies 'nil be
1-Whether aids will be available used

ACTION
,-Direction of performance -Direction of performanceTO TAKE
- Whether new/old examples will

.,

used
-Whether aids will be available

-Tentative number of examples
-Tentative number of examples for
each class

In describing "STUDENT WILL" In describing "STUDENT WILL"
identify: identify:

-Type of criterion ACTION Type of preparatory ACT .;7W

-Properties of action Properties (mode; e.g., multiple

-Number of classes of actions
choice)

-Whether new/old examples will be wWhether new/old examples ill be
usedsed

-Tentative number of examples Tentative number of examples

In describing "RESULTING IN" In describing "RESULTING IN"
identify: identify:

-Type of criterion OUTPUT Type of preparatory. OUTPUT

-Properties of output (standards) Properties of output (standards)

-Number of classes Number of classes

- Whether new/old examples will be Whether new/old examples will be
required required

FORM D.2(1)
ame as for criterion objectives; label sub-criterion or preparatory
b'ectives as such

EXAMPLES See page 98 See page 99
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f J

c"-

For M n 2111

L ESSON INTACT Preparatory Objectives SPECIE ICA1 ION 01 OBJECTIVES

GIVEN

nWcie 'etc

r.;11t,-,. Of e...inli,!eac fiOrn [hies

new ar-u.1 01,1 f5

1.,p,..,11 01.,1) COnc

as.:, 1.4.1,1y CA

e.g., GIVEN

STUDENT WILL

Criterion Art.ons

mode *pc-0,1,1,0n ed tmp, pi odirc ,on

a ltry njt,.CS new and,o1 old examples

mcde Fair rt 1tosi, ,note 0.1 v0c,i'

e.g., THE STUDENT WILL

RESULTING IN

Crier ron OL puts

ormrdr rd.sual'ser-rhal,etc.

hinds. standards

sesauarrt rdt amount 'deve

cru,-4'. ve

frne 1,frifts

e.g., RESULTING IN

1.

-A sctics o6 ciasstoom
instances (16 implove-
ments ot non-imptove-
'rents in chitd bchaviot
(sonic used in tAaining,
otheAs not!
-No aids oeset
-Five sepaxate chadtcn

-The -teachers ttainee
wilt detivet OA not
detivek AcinAal.ccment

-Ro,616o4c6mcnt being
dctiveud in vatied
ways, some new, Acme
old

- Connect shaping oti

oaduat apptoximations
iirwtovements in
qunatity ot quality oi

behaviotl

t: e.q., GIVEN

%//IS'S./ Given a singte ctasstoom
c" instance o6 a chita's

behaviot (nepkesenting

2 an imptovement 04 non-
imp4ovement ova the
Last instance)
-In non encountered
behaviot area
-One child
-No aids

3.

e.g., THE STUDENT WILL

The -teacher .trainee

will ei.thek detivet on
not detivea teinOtce-
ment
In any way (new/old)

-MMI

e.g., RESULTING IN

-Detivety c14 teinOtce-
ment only eot an
imptovement overt the
last teinliotced episode

96



Form D 2(11

LESSON MJDIFIED Preparatory Objectives

GIVEN

C. Irr rn I"P,IS

r,,odu.

nk,rnbc of ,k,q^es

1-4An. o,c1 r, n'd

tNp.,01

av of pp, o.cls

e.g., GIVEN

skN A seties 06 claz.stoom

instances 04 impAove-
ments art non-imptove-
ments in chad behaviat
(some used in ttaining,
othet6 not)
-No aids ptesent
-Five sepatate childten

Ado e.g., GIVEN

Given two example6 o4
behaviot, one quatiaing
iot teinOtcement, the
othet not
-No aids
-Examptes arse new

.... SPE CIF I CAT IO^J Of OBJECTIVES

STUDENT WILL

Cr tnyen A(1

n)otie (,(1.,(1.1n

;tiff, and 0, old exampws

rrIadl' r

e.g., THE STUDENT WILL

-The teachers ttainee
wilt deliveA ot not
des vest teinOteement

-Re i46otcement being
detiveted in vatied
ways, AOMC new, acme
otd

e.g., THE STUDENT WILL

-The ,teachers ttainee

wilt identiO the one
qualiping fi on
iteinOtcement
-By 4impty naming the
child quat-W5q 6ot
tein6oteement

RESULTING IN

C,1 on tt,115

r (IV Y s .t1 htt kit

SI.irr(hfr(15

arms tent drg,rr t ,t1

ciu.,]

e.g., RESULTING= IN

-CotAect shaping o6
gtaduat apptoximations
(imptovements in
quantitq oh quatity 06
child behaviot

e.g., RESULTING IN

Connect identi4ication
06 behavtot apptourna-
tion quatiOing Gott
tein6otcement in the
shaping ptocess
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I

D.2.2 I

ILLUSTRATION SUMMARIZING PROCEDURES FOR DEVELOPING STATEMENT(S)
OF PREPARATCRY OBJECTIVES FOR EACH CRITERION OBJECTIVE

PART I

#1

REVIEW DATA

Review each
criterion
objective on
FORM D.2(1)

Review all forms
A.5(4) or (11)
associated with
the criterion
object iv: for
learning analysis
results

02

MAKE DECISION

a Make judgment about
ability of studants
to practice criterion
behavior in its
entirety without
assistance

b. If judgment is YES,
do not develop a
statement of sub-
criterion and/or
preparatory objec-
tives

c. If judgment is NO,
plan to develop a
statement of sub-
criterion and/or
preparatory objec-
tives

See page 101
for Part II

FORM 0.2(1)

I.

1-

FORM A.5(4)

....._
................-

sum

-
-___

.

II. ow* *

.... I
.1S.

' = 1 IF +: :
7......

.

..10
........'-....".'...

1110JAP'

.. ......._

........._

Hitt, ivt

1st v

____________

____ ............: ---
. -

....

--

11.
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L
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1111.11
i
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D.2.2
ILLUSTRATION SUMMARIZING PRO'...LOURES FOR DEVELOPING STATEMENT(S)

OF PREPARATORY OBJErViVES FOR EACH CRITERION OBJECTIVE

#3
REVIEW DATA

PART II

a. Identify on
r-KM(S) A.5(4) or
(11) parts of
criterion behavior
(covered by
criterion objec-
tives) which are
potential sub-
criterion objec-
tives:

Self-contained
terminal behaviors

.Self-contained or
non-self-contained
sub-steps

. Review learning
results associated
with them on FORM
A.5(4) or (11)

#4

MAKE DECISION

a. Make judgment
about stuecnt:
ability to
practice
unmodified part
of criterion
behavior

b.' If YES, do not
review component
skil. information
and proceed to
#5a

b.2 If NO, review
learning analysis
results for
componcnt skills,
and proceed to
#.5b

#5

ACTION TO TAKE

a. Develop a
preparatory objec-
tive

b. Develop a
preparatory objec-
tive for component
sk:!Is students:

Do not have

have
difficulty
learning

FORM A.5(4) FORM D.2(1)

.........
1
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1
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A statement of objectives for students which
identifies:

--what he will be expected to be able to do
--what skills he will have to learn to be able to

do it.

WHAT YOU WILL
WORK FROM

(1) Statement of objectives to be used by you, the
developer (on FORM D.2(1)).

(2) Task analysis results.

WHAT YOU WILL
DO

(1) Prepare a statement of objectives to be given to
students.

FORMS YOU WILL
USE

FORM D.2(2) for recording a statement of objectives
to be given to students.
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DESCRIPTION OF Sub-STEP I 0.2.3

INPUT

Preparation of state-
ment of objectives to
be used by vou [on
FORM D.2(1))

task analysis results

vii

CRITERIA FOR
IDENTIFYING INPUTS

ACTION

Prepare a statement
of objectives to be
given to students

viii

OUTPUT

Statement of objectives
for students which
identifies.

- Performance

requirements
- Learning requirements

ix

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:
Performance vs.
learning
requirements . . .10

MATRIX: What to
describe about
performance . .

MATRIX: What to
describe about
learning
MATRIX: Survey
of information
to use
MATRIX: What to
include in
statement of
objectives . . .

.109

110

114

.115

-MATRIX: Adequacy
of statement of
objectives . . . .121

FORM D.2(2)

SUMMARY OF
PROCEDURES . . . . 120

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

CompletiA FORM D.2(1)
and FORM A.5(4) or(11)D.2.2

-rigid forward From:

FORM D.2(2)

1
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Sub-STEP D.2.3

INPUT

Preparation c,f state-
ment of objectives to
be used by you [on
FORM D.2(1)-

+

task analysis results

vii

JOB DIAGRAM

ACTION

Prepare a statement
of objectives to be
given to students

viii

OUTPUT

Statement of objectives
for students which
identifies:

- ?erformance

requirements
- Learning requirements

ix

Information relevant
to performance
requirements

vi i .a

Information relevant
to learning
requirements

vi i .b

Prepare a statement
of objectives for
"performance"

viii.a

Prepare a statement
of objectives for
"learning"

viii.b

CRITERION, SUB-CRITERION
and PREPARATORY
objectives:

-Given
You will
-Resulting in

Identification of .

component skills
to be learned:

-Discriminations
-Generalizations
-Associations
-Chains

i x . b
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TYPES OF OBJECTIVES
TO BE GIVEN STUDENTS

What Is Described See page

Distinction between
two types of objectives
for students

108

A definition of a
PERFORMANCE objective

109

A definition of a
LEARNING objective

110

Sample form 111

107



0.2.3

IDENTIFICATION
MAIAIx

CRITERIA FOR IDENTIFYING T110 TYPES OF INFORMATIJN IN A
STATEMENT OF OBJECTIVES TO DE GIVEN TO STUDENTS ON FORM 0.2(2)

TYPES OF
INFORMATION

A description of
the post-instructional

post-instructional

A descripticw. of
what must be leacned

performance during instruction
to facilitate

performance

erwmpa,
1. What INPUTS will be given the

student
1. What DISCRIMINATIONS he will

have to acquire

CRITERIA 2. What ACTIONS will he be
expected to take

2. What GENERALIZATIONS he will
have to acquire

3. What standards to meet for
OUTPUTS

3. What ASSOCIATIONS he will
have to acquire

4. What CHAINS he will have to
acquire

FOR MORE DETAIL
AND EXAMPLES page 109 page 110

SEE
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D.2.3

DECISION
MATRIX

DETERMINING WHAT TO INCLUDE IN A DESCRIPTION
(FOR STUDENTS) OF POST-INSTRUCTIONAL PERFORMANCE

WHAT IS
TO BE DESCRIBED

INPUTS

given to the student
ACTIONS

he is expected to take
OUTPUTS

he is expected to
produce

Describe: Describe: Describe:

ACTION

-Objects, people,
events, words,
symbols, etc.

-Select, edit, or
produce

-objects, people,
events, words,
symbols, etc.

TO TAKE
-how many examples

-Type of action
-Mei", properties

New or old examples
(quantity, quality)

-Assistance which is
available

-Standards of
acceptability

-Typical/atypical
conditions

k..

-Problem format (e.g.,
multiple choice vs.
single input)

EXAMPLES

e.g., when given any
sentence, whether
used in in4tkuc-
tion 04 a new one
containing an
mot in the u4e
o6 comma with
teattictive Ott

non-teattictive
ctay4e4

e.g., when given an
exampte (either(
one demon4tAated
04 one which ha,`
not been demon-
4ttated) olf an

object which i4
subjected to
At4tAA and then
has the atteAa
removed

e.g., you witt edit the
sentence, i.e.,
imett o4 kemove

e.g.

CDIMN24

, uou uu t o tabet 4.t

either( as

"pettiecttu

eta4tic" 04 "not
pe4liectta

elastic"

e.g., uouit edited
Aentence wilt
contain no
VtA044 Faga4ding
commas .involving
ctaws eAS

e.g., all iabe2A ahoutd
ET644ect



0.2.3

DECISION
MATRIX

DETERMINING WHAT TO CONSIDER FOR INCLUSION IN A DESCRIPTION
(FOR STUDENTS) OF WAITiTar BE LEARNED DURING INSTRUCTION

TO FACILITATE POST-INSTRUCTIONAL PERFORMANCE

WHAT IS
TO BE DESCRIBED

D'SCRIMINATIONS

among INPUTS

among OUTPUTS

GENERALIZATIONS

across INPUTS

across OUTPUTS

across ACTIONS

ASSOCIATIONS/CHAINS

between INPUTS
and ACTIONS

ACTION
TO TAKE

Describe: Describe: Describe:

Re: INPUTS/OUTPUTS

What the classes of
inputs to be
distinguished are

How many classes
there are

How man, and what
properties form the
basis for the
distinction

Re: INPUTS/OUTPUTS

.What Cie range and
li.mits of each class

Re: INPUTS+ACTIONS

-0.ich action goes
with which input
class

-what the series of
associations to he
chained are

of inputs are

What prorrrties are
used to determine
whether inputs are
similar and belong
to the same class

Re: ACTIONS

What alternative
actions can be taken

EXAMPLES

e.g., you will have to
Lean to tell the
diAtietesce

between the two
tapes c6 ciauAge:
"PmetAkctiven and
"non-tattictive"
on the baste oA
two pkopetties:

e.g., l'u wilt have to
leaAn to aee the
eimitartitu among
variations 0g
keAtAictive and
among vaitiations
oti non-keAtkictiv
ctauses

e.g., uou wilt team to
use a comma 6ok
non-katitictive
clauses and to
omit it OA
katkictive
clauses

meaning and tope
o6 relative
ptonoun used

e.g., uou wilt have to e.g., uou will have to e.g., you will have to
distinguish see the similAAti4 as the
between two types among a vaxietu Label, "peqectiu
(classes) oA oA objects., all etastic" object
events: objects with diKtiaent with the class o6
tetuAning to th. shapes, which objects which
otignal shape belong to one tetutnA to theilt
and objects not
ketunning

class okiginal shape,
and "not pc/LW...At-

tu elastic" with
the cta46 that
does not
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Form D 2,21

LESSON 1

STATEMENT OF OBJECTIVES

FOR STUDENTS

GIVEN

InPuts

objects, peopie sv-ts
words I. etc

the propertes

alrotes
numb*
new Or 010

eve,,,It) tv Of Pe, In/mance e,ds

1vp,c1 atvp,cai cond t o-s

problem forme,
g sngi .npul vs n,,

chore*

e.g., given any spoken
word to the 100
pteviouaty tearthedl km
Mandartin Chinue--
pkeeente4 a.1 464:ngte

wolda ("lag be one 0,t

two chaitaaet wouts)

e.g., given any spoken
woad tithed be one .in

in4tAuction OR new)

-100 examples wilt be
used

YOU WILL

Acton'

WeCt ed,1 produce

type Of SettC,
ci poot to 1abei writ

chist 4,, etc

RESULTING IN

On tpa,is

Of Sc 0,0,15 Vv
etc

the I prone, ties Ty

Sta,cla' , acceptat,,

-Vou wilt cl4ve the

Enati.sh equivate_nt

-90% covtect :k)'( he
aCceptabte

-Vou wit( 6114:ca.te xj:ch
pA the L'hcs It 1.5

sautn4 Ist,
c't 4

-100i tdent.4.(4C.1

)1C'QUA. Red

r

YOU MUST LEARN TO

ci,st "gu,s,'" bSAfilkir,
IeaeenWes 4On'

On the bas,B

see sar,la ty
"Hong esa,plei
Nelh, elth 01 the

on the har,,s of

ass, ate Gne of

input CI

PrOPOrt,S

input [tassel

prOpettreS

At
vv h each one 04 the so ,n,,s

Agr classes
esh t-10

ewh the se, 1:1

The

a1ternat,ve
aCt.ons

char,

`zc7".

-You will have to learn
to tett the di66ehence:
Between di66enent

aound.s

Between the *ante
scund otonounced to
alt 04; OuA tones

-Vou w-iff have to aaao-
c,cate an Engtieh utotd

with each aound wto-
hOenred to a given one

o fcatn

.r.1 4n the

src.ton



DETERMINING WHAT THE STATEMENT OF OBJECTIVES
FOR STUDENTS WILL BE

INFOMATION See page

Source(s) of information
for preparing objectives

114

What to include :n a
statement of objectives

115

Examples 116, 117

113



0.2.3
DECISION
MATRIX

DETERMINING WHICH SOURCES OF INFORMATION
TO USE IN DEVELOPING OBJECTIVES FOR STUDENTS

TY'ES OF

OBJECTIVES
CRITEkION OBJECTIVES

Sub-CRITERION OBJECTIVES

Unmodified part of
criterion behavior

PREPARATORY OBJECTIVES

Modified
criterion behavior

-Use statement of -Use statement of -Use statement of

ACTION criterion objectives sub-criterion oi'jec- preparatory objective°
TO TAKE developed for your tivrr develc,ne-1 for clelopinor your

own use on: your own use on: own use on:

FORM D.2(.:. FORM D.2(1) FORM D.2(1)

PLUS

-Task analysis and
learning analysis
resuts on
FORM A.5(4) or (11)

Ito



0.2.3

DECISION
MATRIX

DETERMINING WHAT TO INCLUDE IN A

STATEMENT OF OBJECTIVES FOR STUDENTS

ELEMENTS OF
OBJECTIVES
TO DESCRIBE

"GIVEN"

for either:
criterion objectives

"YOU WILL"
and

"RESULTING IN"

for either:
criterion objectives

"YOU MUST LEARN TO"

only for
preparatory objectives

or

sub-criterion objectivessub-criterion
or

objectives

ACTION
TO TAKE

Identify:

-The type of INPUTS

-Their puperties

-New/old examples
to be given

-Availability of aids

-Problem format

Identify for
"YOU WILL"

-Type of ACTION

-Mode ofACTION
(select, edit, or
produce)

Identify for
"RESULTING IN"

-Type of OUTPUT

-Propert-..es of OUTPUT

(quantity /quality)

-Standards of
acceptability

Identify:*

-Name and number of
INPUT classes to be
discriminated

-The properties that
form the basis for
the discrimination

-The nature of the
similarity that has
to be seen among
inputs within a class

-The properties that
form the basis for
the similarity

-The specific
associations that
have to be establisher
between inputs and
actions

-The alternative
actions that can be
taken

-The series of
associations that
make up the chain

EXAMPLES See pages 116 and 117

'Identify only those component skills students or trainees do NOT already have and
which they must learn.
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0"sc

Form D 2(2)

LESSON
STATEMENT OF OBJECTIVES

FOR !STUDENTS'

GIVEN

Inputs

ohects, prop e. events.
words, rnho I s, etc

the,r properties

examples
number
new or old

ay,:iitabitity of performance aids 14111

typical!atypical conditions

problem format
g single input vs multiple

choice

Given a verbal question
about the consequences
bon behaviors o6
"teinKotcement,"
"punishment," on
''ignoring, r' which °MIAS
Ottowing the behaviot

*'Given the vetbat term
"nein6oncement" and the
instAuction to deliine it
by &sting att its
tetevant ptopenties

Given comtnaslina
ye/chatty ductibed
examptes o6 "teinOtce-
ment" and "non-nein6once4
meat" (nay OA otd
examples)

YOU WILL

Actions

select, edit, or produce

type of action
e g point to, label, write
classify, etc.

YOU MUST LEARN TO

cts, events, words, symbols,
etc.

their properties (quantity/quality)

standards of acceptability

You witt vetbatly
desctibe the conse-
quences;

alt three vetbat state-
mets Witt cotteetty
identiO the
consequences

You wilt tat (produce)
the pnopenties and give.
two OA mote examptes oti
"teinOtcement"

You wilt tat art
tetevant ptopenties and
give at teast two
connect examptes

You wLU setict the
examptes which teptesent
"teinioteement"

The standand is 100%
cattect identi6ication
in at least tiive
examptes

distinguish berween
lesaMpl,sfrOM

on the basis of

See simi'afity
wrong *'samples
within each of the

on the basis of

# input classes

4 properties

input classes

4g. properties

actions
input classes

At alternative
actions

chain

associate one of
with each one of the ate

exhibit

exhibq the series of
associations in the

You must teatn to distin-
guish between three types

orleutions which can
Kottow behavior (having
the ptopetties o6 desit-
ahteness ot avetsiveneas)
and you witt have to
&Ann to connect OA
associate the Oiect on
subsequent behaviors these
openations have

A

You must teann to distin-
guish between dekinitions
0A. between examptes which
quatiKy Got the class
"neintioncement" and those
which do not; you must
atso see the simitatily
among vanious examptes
within the class

You must Leann to distin-
guish betueen yethatty
des embed examptes which
axe OA ate not instances
oi "teiniotcement" and
to 4CP. simitatitits
within each Ct0.44
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Form 0 2(71

LESSON I

ON

1

GIVEN

Inputs

objects. g..)eop,e, events,

words, sy moots, etc.

their pi .x.rties

examples
number
new or old

sva,!abdov of performance ads

typical atypical conditions

problem format
e g , single Input vs rnult,ple
choice

Given a ptojectot and a
reel 06 6itm Ionty a
brand oi ptojectot you
have ptacticed with
beliote) and with a
pictotiat diagkam 06 the
thteading °potation

Given a ptojectot and
6itm threaded up unlit
the "Poop" and with a

s\
ftiagtam 06 a cottect

ik 2. Loopwith guide matk4
60k cottect height

3.

Given a 4ingte example
06 a Loop (eitheA
acceptabte 04 unaccept-
able) (at Leant three
bush exampte4, 40me
tight and home wtong)

YOU WILL

Actions

select, edit, or prodor. e

type of action
e.g point to, label, write
classify, etc

r/' ts, events, words, symbols,
etc.

REIN
Ala

their properties (quantity 'quality)

standards of acceptability

You will thitead the 6itm
thAough the ptojectot

The pujectot witt
opetate co44ectly fin at
Least two ttiatA)

You witt make a Loop

within the timil4 marked
on the ptojectot

You witt indicate whethet
it i4 O.K. on not O.K.

100% coviect identiAica-
tion

STATEMENT OF OBJECTIVES

FOR !STUDENTS'

YOU MUST LEARN TO

dist.nguish between.
I ex:mvies fiom

Is on the basis c,

Similarity
long examples

within each of the

on the basis of

sflassociateoneol
with each one of the

of input classes

exhibit

exhibit the ser les of
associations in the

# input classes

properties

input classes

4e- properties

actions

# alternative
actions

chain

You muAt lealtn to 6ottow
att .the atepa in the
thteading opetationin
theit cot/met acquence;
you mat Leann to diatin-
gui4h between connect and
incottect con4guAation4
at each aub-attp in the
opera ion

You mat have to Leatn
to diatingui4h between
loop6 which ate O.K. and
thOde that ate too high
OA tho4e that.ate too
4hott; u_ou witt have to
bee the 4imitatity among
toop4 within the
acceptable /range

Same as above
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JOB PROCEDURES

page

SUMMARY OF PROCEDURES 1,1Aicv

Assessing adequacy of
statement of objectives

121

FORM D.2(2) 123

119



0.2.3

ILLUSTRATION SUMMARIZING PROCEDURES
A STATEMENT OF OBJECTIVES

INVOLVED IN DEVELOPING
FOR STUDENTS

#1

CRITERION OBJECTIVE

a. On FORM D.2(I)

review:

a.l GIVEN

a.2 STUDENT WILL

a.3 RESULTING IN

b. On FORM D.2(2)
record:

b.l GIVEN

b.2 STUDENT WILL

b.3 RESULTING IN

c. On FORM A.5(4) or
(11) review task
analysis results
(not illustrated)

d. On FORM D.2(2)
identify what
"YOU MUST LEARN"

#2

PREPARATORY OBJECTIVE

UNMODIFIED

a. On FORM D.2(I)
review:

a.1 GIVEN

a.2 STUDENT WILL

a.3 RESULTING IN

b. On FORM D.2(2)
record:

b.l GIVEN

b.2 STUDENT WILL

b.3 RESULTING IN

c. On FORM A.5(4) or
(11) review task
analysis results
(not illustrated)

d. On FORM D.2(2)
identify what
"YOU MUST LEARN"

1

"3
PREPARATORY OBJECTIVE

MODIFIED

a. On FORM D.2(1)
review:

a.l GIVEN

a.2 STUDENT WILL

a.3 RESULTING IN

b. On FORM D.2(2)
record:

b.1 GIVEN

b.2 STUDENT WI!.1.

b.3 RESULTING IN

c. On FORM A.5(4) or
(11) review task
analysis results
(not illustrated)

d. On FORM D.2(2)
identify what
"YOU MUST LEARN"

FORM D.2(1) FORM D.2(2)
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D.2.3

STANDARDS
MATRIX

CRITERIA FOR ASSESSING THE ADEQUACY
OF A STATEMENT OF OBJECTIVES FOR STUDENTS

PROPERTIES I COMPLETENESS ApierTIVITY APPROPRIATE
FOR TARGET AUtriLNLL

CRITERIA

-Covers four elements Description of "given,"
"student will," and
"resulting in" is in
terms which are:

-Observable

-Measurable

-Verifiable

-Subject to the least
amount of interpreta-
tion (to objective
rather than subjective.

-Language describing
component skills
should be
non-technical:

"Distinguish between
or see the differ-
ence between (rathe
than discriminate)

See the similarity
(rather than
generalise across)

Do when you are

Given (the input
to the student)

--You will (the ac...on
the student must
take)

--Resulting in (the
student's output)

You must learn to
(the component
skills the student
must learn)

face with
(rather than
associate an action
with an input)

- Vocabulary should be
geared to the target
audience



Form D 2121

LESSON
STATEMENT OF OBJECTIVES

FOR IS utitN I S

1.

2.

3.

GIVEN

Inputs

;.code, events,
words, symbols, etc

their properties

examples
number
new or old

availability of performance aids

typical/atypical conditions

Problem format
g., pngle input vs multiple

choice

YOU WILL

Actions

macs, soil, or produce

type of action
e.g., point to, label, write,
classify, etc.

RESULTING IN

Outputs

objects, events, words, symbols,
etc

their properties lquentity/quality I

standards of acceptability

YOU MUST LEARN TO

distinguish between
Iexamples from

on the oasis of

sisee similarity
among examples
within each of the

on the basis of

# input cI

4e properties

input classes

# properties

faux late On Ot
with each one of the

sf:ri

exhibit

exhibit the ON Its of
SiA.M.14111J111 in the

actions
Input classes

alternative

chain

lV



Form D.212)

LESSON

1.

3.

1

STATEMENT OF OBJECTIVES

FOR !STUDENTS'

GIVEN

I flouts

0flocfl, maple, events,
words, symbols, etc.

their properties

examples:
number
new or old

awO ebility of performance aids

tyencei/stypical conditions

problem format
e.6., ..i-Qte input vs. rn :els
choice

YOU WILL YOU MUST LEARN TO

Actions

select, edit, or produce

type of setae
e.g., point to, label, vette,
Nessity, etc.

RESULTING IN

Outputs

objects, Intents, words, symbols,
etc.

their properties (gust itty/qual iv., I

standards of acceptability

trdistinguish between
examples from

on the basis of

11

1941 similarity

among examples
within aril of the

On the basis of

associate one of

# input classes

* properties

-71- input damn

* properties

with each one of the actions
7 input classes

exhibit
alternative

actions
avnicia me series of
associations in the chain



2.1

2.2

2.3

STEP 1_2.2

IDENTIFIED

COMPLETION cnEcKusT

PERFORMED PRODUCED FORMS COMPLETED

Statement of all D.2(1)
criterion objec-
tives for a lesson

Statement of all
sub-criterion and

D.2(1)

preparatory objec-
tives for each
criterion objective

Statement of
objectives for
students for each
lesson

D.2(2)

I

125


